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HONG KONG TEACHERS’ ASSOCIATION 
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NEW HORIZONS IN EDUCATION 
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From the Editor 

Since 1 995. readers can get access to the abstracts of New 
Horizons in Education through the ERIC data base (starting from 
the 1992 issue) or the internet (starting from the 1967 issue). The 
web address is: 

hup: avww 1 .fed.cuhk.edu. hk-'en rih nhindex.him 

Our journal can he considered as one of the most efficient 
journals in reviewing authors' manuscripts in the region. The average 
rev iewing period was about 5 weeks in this issue, actual time ranging 
from 1 to 20 weeks, mainly depends on individual reviewer's co- 
operation. We hope that our efficiency will stimulate and attract 
more contributions locally and internationally, hence, upgrading the 
standard of our journal in a long run. 
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Environmental Education: A Head, Heart and Hand 
Approach to Learning About Environmental Problems 

Dariiella Tilbury 

The University of Hong Kong 



Environmental education is an area of learning which tries to interest and involve students in the major 
environmental issues of our day. It primarily promotes n head heart and hand response to environmental problems. 
These goals are achieved through combining three approaches to environmental education involving education ABOUT. 
IN and FOR the environment. 

Each approach has its own educational objectives and pedagogical style. What these distinctive characteristics 
are. or what the relationship of such approaches is to the environmental education process is not always clear. Most 
importantly, the significance of developing a llirce-prongcd response to environmental concerns within the school 
curriculum is rarely stated. This paper is an attempt to address these implicit concepts and assumptions which form the 
foundation of official policy documents and the basis of many environmental education materials. Finally, the paper 
examines the three-pronged response in practice and the need for teacher education in this area. 
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1. Environmental Education-Way? 

Only twenty-live years ago the term ’environmental 
education* was relatively unknown, now it has gained world- 
wide recognition, forming the basis of national education 
policies and global environmental strategics. No other single 
education movement lias evolved at such an explosive pace. 

it was the increasing awareness of the global nature 
and complexity of problems such as climate change, 
desertification, deforestation, the depiction of natural 
resources, land use management, pollution, muss extinction 
of species, population growth, famine and poverty, which gave 
rise to a new concept in education. An analysis of the 
international literature suggests that the eminent environmental 



threat and anxiety over issues of survival (and not an 
admiration of or fascination with nature) led directly to the 
development of environmental education. 

This context has had great implications for the nature 
and purpose of environmental education in schools. A review 
reveals that from the beginning when the term environmental 
education* was first coined in 1971. there has been a consistent 
theoretical interpretation of its purpose and goals (Tilbury 
1993). Environmental education evolved not as an academic 
discipline concerned with the study of nature but as an area 
of learning which tries to interest and involve students in the 
major environmental issues of our day. It primarily seeks to 
nurture a sense of personal responsibility towards the 
environment, as well as attempt to equip pupils with the 
skills and knowledge to give effect to this responsibility. 
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Environmental education is essentially an education involving 
the head, heart and hand. 

2. A Three-Pronged Approach 

The key to the effective development of environmental 
education lies in its three-pronged response to environmental 
concerns, as recognised by the CDC's 'Guidelines for 
Environmental Education' in Hong Kong (1992). Through the 
environmental education process students engage in education 
ABOUT. IN and FOR the environment. These three distinct 
environmental education approaches, first identified hv Lucas 
( 1972) are entrenched within the key and authoritative 
literature e.g. . 

"The adopted working definition of environmental 
education isoften described as education for the 
environment, in theenv ironnient backed up by education 
about the environment." (UNESCO 1992 p. 13) 

"...ii is generally believed that environmental education 
consist* of. in various degrees, three inter-related 
components: accjuiringknowledgc about the 
environment, providing opportunities for learning in 
the environment, and developing an informed concern 
fort he environment." (CDC 1992 p.7) 

Each environmental education approach has its own 
educational objectives and pedagogical style. What these 
distinctive characteristics are. or what the relationship of such 
approaches is to the environmental education process is not 
always clear. Most importantly, the significance of developing 
the three-pronged response to environmental concerns in the 
school curriculum is rarely stated. This paper is an attempt to 
address these implicit concepts and assumptions \v hich form 
the foundation of official policy documents and the basis of 
many environmental education materials. Finally, the paper 
examines the three- pronged response in practice and the need 
for teacher education in this area. 



3. The Approaches 

Education ABOUT the environment is concerned with 
developing awareness, knowledge and understanding about 
human/environment interactions (sec Figure 1 ). It adopts a 
predominantly cognitive focus (CDC 1 992). This informative 
approach frequents the science and geography curricula, where 
the environment becomes a topic or theme of study. Through 
it, pupils primarily develop ecological or environmental 
understanding although environmental concern may also 
result. This approach which is also commonly referred to as 
environmental science or studies, is the prevalent form of 
environmental education in schools (Fieri 1992). 

It has been argued that schools' emphasis on education 
ABOUT the environment has focused classroom practices on 
ecological concepts and technical solutions to problems and 
neglected consideration of the socio-political aspects of 
environmental decision-making (Ruckle 1985: Fien 1992: 
Robottom 1987). Critics maintain that this dominant approach 
has served to promote a tcehnocenlrie perspective and 
conservative view of the environmental crisis. Underlying 
Education ABOUT the environment is the assumption that 
increasing the environmental knowledge in the curriculum 
can lead to new forms of understanding and managing the 
environmental problem. However, research indicates that there 
is little correlation between acquired knowledge and 
environmental action (UNESCO 1986). It appears that the 
decision to participate in environmental improvement is not 
stimulated by the cognitive realm. No study lias yet been able 
to establish a concrete link between environmental knowledge 
and action. This suggests that education ABOUT the 
environment, by itself, cannot realise the action-oriented or 
participatory goals of environmental education identified in 
the CDC's guidelines for environmental education ( 1992). 

Other commentators argue that the focus on knowledge 
leads to a stress on the development of lower order skills 
(observation, identification and description) at the expense 
of the more sophisticated, critical thinking and values analysis 
skills (Neal 1984: Parry 1987: Dorion 1990) associated with 
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an environmentally educated individual. Teachers who focus 
exclusively on education ABOUT the environment teach 
environmental studies/science and not environmental 
education. Ncxertheless. as part of a three-fold response to 
the environment problem, education ABOUT the environment 
is an important contributor to environmental literacy. It adds 
a vital dimension to the environmental education process - 
environmental understanding. Without knowledge and 
understanding pupils could develop a distorted picture of the 
environmental situation. As the Curriculum Development 
Council highlighted, this approach 

*’..is crucial to perception and judgement and \> a 

necessary facet of environmental education." (CDC 

1992 p.7) 

Education IN the environment favours pupil-centred 
and inquiry-based learning facilitated by more open-ended 
and flexible teaching styles. Work within this approach often 
takes i he form of outdoor education and has a strong 
experiential orientation - developing environmental awareness 
and concern by encouraging personal growth through contact 
vh i tli nature (see Figure 1). Education ABOUT the 
environment requires the development of the ‘head', whilst 
education IN the environment, which focuses on personal 
values and concern, is linked to the involvement of the ‘heart’. 
The latter adds relevance and a practical context to 
environmental learning. Its central aim is to provide 
opportunities Ibr pupils to experience the magic of landscapes 
and fragility of ecosystems (Fien 1993). 

Although education IN* the environment does much in 
a moral and ethical values dimension, it does not address socio- 
economic and political influences on the environment (Tilbury 
1 993). I'll is approach is embedded within a Gaianisl or deep 
green ideology which main regard as naive and escapist, since 
it does not question environmental values, explore 
environmental conflict or consider options for change 
(Fensham 1978; H uckle 1983; Pepper 1986; Maher 1986. 
Instead, tile approach focuses on personal values and 
commitment. Huckle ( 1983) is especially critical accusing it 
of legitimising romantic ‘ideas of natural or ecological 
determinism'! Huckle 1980 p.13). 



A teacher who focuses exclusively on this approach may 
motivate and commit students to the environmental cause but 
can also frustrate pupils who feci unable to influence the' 
processes which affect the environment. At its worst, the 
exclusive delivery of this approach could create a sense of 
guilt or even fear amongst pupils over humans' inability to 
address the environmental crisis (Coward 1 990; Storm 1991 ). 

By its own. Education IN the environment risks 
alarming rather than enlightening or empowering students - 
it contributes little to environmental improvement. However, 
when combined with Education ABOUT and FOR die 
environment, this approach plays a vital role in the 
development of environmental commitment necessary for 
promoting environmental change. It has an important 
methodological contribution to make to environmental 
learning. Education IN the environment is an essential element 
of a process such as environmental education in which 
‘learning should be experiential rather than insimelionalYCDC 
1992 p.34). 

Education FOR the environment, regards environmental 
improvement as an actual goal of education. It adopts a more 
‘hands-on 1 teaching and learning style. The role of the teacher 
is redefined within this approach as s/hebecomes more a 
facilitator than an instructor in the learning process .Whilst 
the ABOUT and IN approaches limit themselves to 
promotingunderstanding. appreciation and concern, education 
FOR the cm ironmeni goesbeyond this to develop a sense of 
responsibility and active pupil participation in the resolution 
of environmental problems (see Figure 1 ). The latter adopts a 
more holistic outlook to the study of environmcntalprnhlems 
which is rcflec.eti in its interdisciplinary and glohalperspcciive. 
Education FOR the environment acknowledges the 
poliliealclemenls which underpin studies of the environmental 
situation and thusineorporates critical education goals with 
an issue-based pedagogy. 

Only education FOR the environment can promote 
lifestyles which are compatible with sustainable living. 
Through engaging students in social and political education, 
education FOR the environment no! only empowers them to 
lake responsibility for their o\v n actions but also enables them 
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to reflect upon how these actions influence the environment. 
This approach must be part of the learning process if 
environmental education is to realise its aim of developing 
'environmentally responsible citizens'(CDC 1992 p.8). 
However, its socially critical orientation, participators' element 
and transformative nature make it difficult to introduce into 
traditional and conformist curricula. Thus successful attempts 
at incorporating this approach into schools have arisen 
primarily from action-research or curriculum development 
projects. 

Education FOR the environment has always received 
least coverage and support in the classroom as a result of its 
focus on controversy and action (Grcenall 1981: Volk et al 
1987: Gay ford 1987; Huckle 1987; Dorion 1990). Many 
teachers feel unconlidem with handling controversial issues. 
Others avoid this approach for tear of been accused of bias or 
indoctrination. Some teachers sec no place in the curriculum 
for this more critical form of education. 

Practitioners who do support education FOR the 
environment find it a real challenge to incorporate this 
approach into existing school structures. Education FOR the 
environment is rooted in an ideology w hich seeks to develop 
political and social aw areness amongst students. This together 
with its emphasis on participation can conflict with the more 
traditional and passive role of schooling (Stevenson 1987). 

Nevertheless, education FOR the environment forms 
part of an effective environmental education curriculum. Only 
this approach establishes links between the T* and the wider, 
distant and more abstract environmental problems. It is an 
essential element of environmental education since it 
challenges the 'taken-for-granted* ways of relating to and 
exploiting the environment. However, education FOR the 
environment is dependant upon education ABOUT and IN 
the em ironment to provide the skills, rationale and knowledge 
to support its transformative intentions (Fien f 993). A teacher 
who teaches solely from an education FOR the environment 
approach would be considered to be an environmentalist and 
not an (environmental) educationist. 

Some authors have referred to education 'of. 'from* or 
'through', the environment as other approaches (Maher 1986; 



Pepper 1986: Stevenson 1987). yet rather than being 
approaches they refer to a particular pedagogy which uses 
the environment as a resource for the development of one or 
more of the above approaches. Education 'of, 'from' or 
’through' the environment usually take the form of nature 
studies. 

Whilst education ABOUT the environment could be 
interpreted as being concerned with the head, and education 
IN the environment with the heart, education FOR the 
environment can be seen as involving the hand. Realising the 
goals of environmental education requires the integration of 
education ABOUT. IN and FOR the environment to form a 
holistic head, heart, hand approach to learning about 
environmental problems. This strategy covers the complete 
cycle of environmental education objectives and successfully 
addresses the key goal of developing an environmentally- 
literate and committed individual (see Figure I ). 

Despite their differing underlying value-orientations the 
three approaches are complementary and essential ingredients 
of an effective environmental education curriculum. 
Environmental education is a multi-faceted and 
interdisciplinary process which requires a holistic educational 
response to environmental concerns. However, few academic 
or practical texts explicitly state the importance of a three- 
pronged response through environmental education. Instead, 
the approaches are mascaraded within a list of objectives and 
tasks which mans practitioners find difficult to decipher. As 
a result only some teachers arc able to extract the essence of 
environmental education from such documents. 

In practice, planning the three-pronged process would 
entail ensuring that learning programmes include developing 
environmental awareness andknowledge. values and concern, 
responsibility and action within each curriculum theme, 
although not necessarily in this linear order (Tilbury 1995). 
The leaching of environmental education needs to reflect this 
cycle. Examples may include fieldwork which could be 
initiated by data collection or observation and lead to the 
investigation of an issue and the seeking of solutions to an 
environmental problem. Alternatively students could be 
initially involved in practical conservation, like the cleaning 
of a stream which is action-based, hut which provokes 
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questions about waste arid pollution, leading to the 
development of environmental knowledge and understanding. 

4. Practices In Eevironmental 
Education 

Studies into environmental education practices in 
schools from around the world have indicated that the three- 
fold response to environmental concerns is practically non- 
existent. Instead, ihev reveal, the environmental education 
process: is fragmented with a bias low ards education ABOUT 
the environment. Practices seem to focus on the acquisition 
of environmental knowledge and neglect environmental 
education values and critical education objectives. This has 
been widely documented and appears to be a global problem 
(Maher 1986; WWK 1986; Gay ford 1987; Parry 1987; 
Robottom 1987; Stevenson 1987; Volk et al 1987; Grecnall 
1988; Simpson et al 1988: Dorion 1990; Klogaitis and 
Alexupmilou 1991; Spork 1992: Baehiori 1994; UNESCO 
1993). 

Attempts at introducing environmental education into 
schools has often consisted solely of incorporating 
environmental content and knowledge into existing curricula 
(Mishra cl al. 1985; Wilke 1985; Simpson et al 1988). The 
lack of values or issue-based learning is also a prohlem at 
primary and secondary level (Pepper 1986; Parry 1987; 
Robottom 1987; Stevenson 1987; Spork 1992). Studies 
suggest that environmental education practices rare!} promote 
a critical understanding of the environmental problem. Instead 
of providing a basis for the development of critical thinking 
and action goals, practices serve as a vehicle for pupils to 
loam basic numeracy and language skills (Maher 1986: Pepper 
1986; YVYVF 1986; Dorion 1990). 

Research indicates that the 'natural* environment is 
favoured as the focus of environmental work (Parry 1987; 
WWF 1987: Dorion 1 990; Spork 1992; Yoshidu 1993). There 
is often confusion over the real identity and goals of this area 
of learning with purely ecological and naturalist work often 
mistaken for environmental education (Gnffin 1991). 
Environmental problems aro*e not as a result of natural 



problems but because of human mismanagement. 
Unfortunately, environmental education learning in schools 
avoids issue * about how and why humans exploit the 
environment. Instead, common activities labelled as 
environmental education include exploring nature through the 
senses, keeping plants and animals in the classrooms, planting 
trees, undertaking nature walks and creating nature trails, 
learning ecology. 

Studies carried out in Hong Kong reveal a similar 
pattern of practices within the territory. In a study into 
geography teachers perceptions, Lee (1995) found that 
educational objectives relating to education ABOUT and IN 
the environment were favoured to those relating to education 
FOR the environment. These results are consistent with 
findings by Gerber ( 1990) w ho found that the citizenship 
components of education FOR the environment receives little 
coverage by Hong Kong teachers, as well by Wong (1994) 
who points to how the political elements of environmental 
education arc almost absent from the curriculum. Instead the 
'safer' and more traditional education ABOUT the environment 
approach is given higher preference (Lee 1995). 

Findings from Wong and Simpson s ( 1994) study into 
classroom teaching styles also reinforce this evidence. Their 
research revealed that although the majority of teachers adopt 
open approaches at the beginning of lessons that their teaching 
style becomes more restrictive as lessons proceed. This, 
together with the low priority given to inquiry approaches 
(Wong and Simpson 1994) and active learning strategies such 
as role-playing simulations and games (Lee 1993). suggests 
that pupils are given few opportunities to experience the 
education IN and FOR the environment approaches. Similarly, 
teaching strategies which inxolve pupils in exploring personal 
values and responses are infrequently used in Hong Kong 
classrooms (Man 1993). Instead, traditional and resource- 
based learning is perceived by teachers as most effective (Lee 
1995). 

5. A Lack Of Understanding Of The 
Goals Of EE 

”A growing awareness of environmental education is 
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recognised but there is a diverse and sometimes 
incomplete understanding of environmental 
philosophies and pedagogy.” (Parry 1987 p.l 2) 

The variety of interpretations of the term environmental 
education offered by teachers (WWF 1986: Ham and Sewing 
1987: Dorion 1990; Tilbury 1993) suggest that few understand 
the purpose of en\ ironmcnial education. Hawkins (1987) 
argues that the problem is rooted in teachers conception of 
environmental education as a body of knowledge rather than 
a learning process. Others, like Fien (1993). point to teachers 
lack of appreciation and understanding of the full range of 
environmental education objectives. Such misinterpretations 
are perhaps not surprising considering that few teachers 
experience initial teacher education or professional 
de\clopment in environmental education (Stnpp and Slapp 
1983: Flogaitis and Alexopoulou 1991 ; Spork 1992: Tilbury 
1993: Yoshida 1993). However, teacher training in the field is 
critical to the success of environmental education in schools, 
since 

"The key to successful environmental education is the 
classroom teacher. If teachers do not have the 
knowledge, skills and commitment toenvironmentali/e 
the curriculum, it is unlikely i hat environmentally 
literate students will be produced.” (Wilke 1985 p. 1 ) 

6. A Head, Heart, Hand Response 

Alter reflecting upon the differing approaches and their 
links with the environmental education process, it can bo 
argued, that if environmental education is to achieve its goals 
and involve the head, heart and hand, practices need to adopt 
a three-pronged approach. This area of learning must be 
perceived as a continuing process, where objectives spiral 
through the different learning years in school. Planning 
environmental education in this way would move current 
practices away from a fragmented and inappropriate model 
towards a more holistic and effective head, heart and hand 
approach to environmental education in schools. 

However, it is unlikely that such a goal will he achieved 
without intensive teacher education in the field. Professional 
development is needed to provide opportunities for teachers: 



(i) to learn about the purpose and goals of environmental 
education; 

(ii) to find out how the different approaches contribute towards 
the achievement of environmental education goals; 

(iii) to explore how the three-pronged response can he 
integrated into the curriculum in practice. 

Similarly curriculum development initiatives are 
required to support teachers’ experience with more innovative 
and participatory learning styles. The future of the 
env ironment may depend upon our teachers' ability to educate 
the head, heart and hand. 
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DIFFERING ENVIRONMENTAL EDUCATION APPROACHES 
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(iv) A Threefold Approach 



-awareness 



KNOWLEDGE 



R ES PONS III LITY 



UNDERSTANDING 



CONCERN 







ft ' 199? f- 






mm 



\- i»UM»..ll lin'i lLtid'7‘fls*tfi( H I • fclJliL'imWjtJM • u!*MVf 1 1? fllfti 

Wl ';ili: nci UH'JI) rfJI.'iiiii. ; • K • MTIL 

fiiUMl ft «JK met iiift • 1-' £¥:.?•) VK^KfjIsmW-JffifrflJttifliS - 



Social Subjects and Civic Education in Secondary Schools 



This paper reviews the implementation of civic education through social subjects in Hong Kong secondary 
schools and assesses the suggestions on the ways of implementation and measures made by the Guidelines on Civic 
lvducation in Schools in terms of the provision of formal curriculum, and objectives and coverage of the official 
svllabuses. Given the problem of relevance of the formal curriculum, this paper argues that it is ineffective to promote 
nationalistic and democratic education through the current social subjects. Finally, suggestions arc made on the 
implementation of future civic education programmes. 
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Education for the Gifted and Talented: 

What Programs Are Best Suited for Hong Kong? 

David W. Chan 

The Chinese University of I long kon«» 

Ngam-a the histonc.il h.ukgiound id .1 gcneiul ucg.lcci ol gifted educalun*. 11 b argued 1 hat (long Kong can no 
lougci .ilioid m continue in adopt a laissez-faire atiiimle toward ediic.il ton of the gilleil and talented Tven though our 
Chinese forefather lined gificdncss and talent. sv Mem.ific efloi k or pi og rams aimed at helping gifted children develop 
then' poicmial and pun idmg socieiv u idt educated and cream e proles sionnls have vei to be planned aiul designed I he 
development of tilted progianis best suited to Hong Kong in evammd in light of issues of narrow -band vs broad- 
s|Vvtnun vlel’miiiou <*! giftedness and scleuion process. aeccleraiion v s enriehment program goals, content* \ s process- 
onenled modes oluishuclions. and different s\ stems of dehvcrv I he paper eoneludes unh a de.senption ol die 
devclopuieni id the simunei eifteil piogiam a! the ( limese I'lmeisiiv ofllong Kong mow in Us planning stagei, uhieh 
amis .11 meeting die special ed1iealntn-.1l needs ol gifted and lalcnied students in I long Kong. 
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I lisloncally eoneein lor the education of gilicd and 
lalcnied children in I long Kong has been largh neglected (see 
Chan, in press vmilhsj. (iilled vnutlis vveie accommodated in 
the sense that aileiiding seeondarv schools, matriculation 
classes, post seeondarv colleges and universities was based 
on academic achievement and the ahiliiv to pav the lees. With 
compulsory education extending to seeondarv eduealion in 
|d7S. schooling up to Seeondarv Tliiee became available to 
all. but speeial services lor gifted children remained sparse. 
There were reasons lor this general neglect of gifted education, 
lust, there were no leeogm/ed 01 standauh/cd pioeedurcs 
for klcntilv ing gifted and talented children, and even it there 
were such procedures, it was assumed that the number of gifted 
childien would he verv small in the comimimlv . Il was not 
mil i I I dS I . vv uli the norming and standardt/ation o! the I long 
Kong Weehsler Intelligence Seale lor Children (UK \VIS( 
Psychological Corporation, 1 1 1 . that students could he 

assessed vaiidlx and reliahlv on their inielleetual abilities on 
the I IK- WISC The number of gifted individuals lias since 
then been estimated at about 2G nt the population bused on 
statistical considctalinns. and on studies conducted will) the 



Torrance Tests of Creative Thinking (TTCT: Spinks. Ku Yu. 
Shek. A’ Baeon-Slione. l‘W). Second, the svMeni of Hong 
Kong education svsicm basolten been accused of developing 
an intellectual!) elite group. The development ol gifted 
education would appear to counter the movement tow aid the 
increasing libeiali/atioii ol education and free eduealion for 
all children. The concern for oijuilv took precedence over the 
concern lor excellence. Third, many educators and parents of 
noil-gifted children generally believed that gtlled children 
could lake care ol themselves, and that limited resources 
should be allocated to the less advantaged groups with special 
eduealion.il needs Thus, special services foi the sensory 
impaired, the mentallv handicapped. and the learning disabled 
should lake priority 

I leading into the 2 1 si century I long Kong cannot afford 
to continue Mich a latssez-laire attitude low aid the eduealion 
of the gifted and the talented. Students with gilts anil talents 
deserve an education eonimeiisuraie with their capabilities, 
from a diflercni perspective, giltcd iiuliv uluals represent an 
important untapped souice of biimaii potential which needs 
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to be discovered ;uul developed. At this time in history. we 
cannot risk the possible deprivation of opportunities it) enrich 
l he lives of our children, nor risk tin* loss of ’their potential 
contributions to our soeieiv. Therefore, it is imperative that 
educational programs best suited for our gifted children he 
designed and developed. 



different inied. but they disagree as to t he speeilics of the 
programs that are best suited for gifted and talented students. 
Their disagreements can be summarized as s, 'eir dd'fcrent 
positions on a number of issues (box & Wash . ion, T)X5). 
These issues have implications for planning and designing 
programs for the gifted and talented in I long Kong. 



Our Chinese Heritage 

Although Hong Kong has been slow in developing 
programs for gifted and talented children, the principles 
underlv mg gifted education arc not new to the C’hinesc. and 
liave been discussed often throughout C hinese history iTsuin- 
C’hen. l%h. One well-known notion, frequently attributed 
to Confucius in about f*< )() H.C. is the belief that while 
education should be made available to children of all social 
classes, they should he educated differently according to their 
abilities. A second notion is the importance of support for the 
development of the gilted. It was leeogni/ed that the full 
development of the abilities of even the most gifted children 
required special training. Tor example, in the fang Dynasty, 
child prodigies were sent to the imperial court lor cultivation. 
\ third notion has to do vv uh the development of talents 01 
giftednoss in children. While there were child prodigies whose 
talents and gifts were evident throughout their lives, it was 
recognized that gills might emerge later in seemingly average 
youths. and that precocious youths might grow up to be 
average adults, finally, our Chinese ancestors also embraced 
the multiple-talent conceptualization of gifiedness, Apart from 
literary ability, they valued leadership, imagination. originality, 
intellectual and perceptual abilities such as reading speed, 
memory capacity, reasoning and perceptual sensitivity. 

Issues in the Development of Gifted 
Programs 

Although our Chinese ancestors recognized the 
importance of special training and cultivation for the gifted 
and talented, there were no recorded systematic efforts, 
prngt unis nr curriculum for the gilted. Turning to education 
experts m North \merica. we soon find that they generally 
agiee tb.it git led programs should he qualitatively 



The first issue has to do with how gifiedness is 
conceptualized and operationally defined. Definitions of 
gifiedness necessarily determine and i nil uenee educators* 
choice of program models. Unis, students who are selected 
on the basis of a global score on an intelligence test may 
require a different program from those selected on the basis 
of scores mi tests ol mathematical ability, or evidence of 
ciealiv iiy . With the local in inning of the HK-WISC completed 
in TJX I l Psychological Corporation. TJX I ). and that of the 
Raven's Standard Progressive Matrices (STM) Completed in 
TJSb (Hducation Department. Hong Kong. 19X6). gilted and 
talented students in Hong Kong have been largely identified 
on the basis of these tests. With the recent local norming of 
the 1TCT completed in 1995 (Spinks. Kti-Yu. Slick. & Bacon- 
Shone. 1995). and the increased use of other tests of divergent 
thinking, such as the Wallneli- Kogan tests (Chan. Cheung. 
I.au. Wu. Kvvong. K: Li. in picss). facets of crealiv iiy will 
eventually he added to the identification of gil ted and talented 
youths foi educational programs in Hong Kong. 

Related to the definition of gifiedness is the issue of 
the goals of gifted programs. Tducalors differ as to their \ ievvs 
on the pi i man purpose ul gilted programs. Tor some 
educators, a rational goal is the acceleration of the students* 
progress through the basic curriculum. To other educators, 
acceleration is neither necessary nor even desirable. Instead, 
they locus on enriching students* learning experience by 
special projects or field trips, supplementary topics to the basic 
curriculum, lime-out for self-exploration, or special topics on 
creative thinking 01 problem solving, \imtlicr nonacademic 
goal of 'enrichment experience is to pmvide opportunities for 
gilted children to interact socially. and intellectually w ith gifted 
peers and gilted adult role models. As Hong Kong has a 
relatively rigid system ol education that does not allow 
skipping guides, true acceleration within the system is in this 
mannei precluded. The liducation Department of the Hong 
Kong Government has now made piovisioiis for enrichment 
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experience in I 1 ) primary schools targeted lor school-based 
experimemal.enriehmem programs starling in 1994. 

Partly related to the acceleration issue is the issue of 
w hill might constitute an appropriate instructional model or 
curriculum for gifted programs, Acceleration programs for 
able students are likely to focus on learning specific bodies 
of content or arc product-oriented, whereas enrichment 
experience \ia. for example, independent projects arc less 
likely to focus on systematic acceleration. Compatible with 
the product orientation, enrichment programs also emphasize 
general prohlem-sol\ ing strategies and creative thinking, and 
are thus also process-oriented. 

One final issue on developing gifted programs revolves 
around the issue of altering the learning environment for gifted 
children. Grouping gifted students into relatively more 
homogeneous groups for special classes or using special 
equipment Mich as computers are likely to arouse charges of 
elitism. Pull-out classes for enrichment, on the other hand, 
will incur more resources than allowing .students to move to 
advanced classes with older students. As mentioned. I long 
Kong has now embarked on school-based enrichment 
programs outside regular class hours for students in 19 
experimental schools. In addition, a resource center, the Fung 
Hon Chu Gifted Education Centre, has been established in 
199? to provide support services to gifted students, teachers 
and parents. 

Meeting Special Educational Needs 
of Gifted and Talented Students 

While the positions on the above issues, a narrow-band 
vs a broad-spectrum definition of giftedness and talent, 
acceleration vs enrichment, content- vs process-oriented 
modes of instruction, and special-class vs pull-out programs, 
may result in the design of different gifted programs, the 
ultimate criterion for planning a sound program has to rest on 
the extent to which special educational needs of the gifted 
and talented are met. In this connection. Feldluisen ( 1991 ) 
has listed eight special needs of gifted students. These needs 
are not typically addressed in regular school programs: ( 1 1 
Challenging instructional activities; (2) opportunities to learn 



new material at a faster pace: (3) instruction at higher skill 
and conceptual levels; (4) clarification and confirmation of 
students' gifts and talents; (5) talented teachers who evoke 
high-level expectations: (6) interaction with challenging peers; 
(7) access to diverse topics, disciplines, and content; and (8) 
opportunities for in-depth research, exploratory' investigations, 
and creative synthesis of ideas. 

The Hong Kong school-based experimental program 
of enrichment activities, which is intended to extend to schools 
beyond the 19 pilot schools, typically addresses some of these 
needs. However, gifted youths have to he in participating 
schools to profit from the enrichment experience, and most 
truly gifted youths may have rather limited experience given 
the generally larger schoolwide talent pool in enrichment 
programs. On the other hand, while full-time, special classes 
lor the gifted with well-trained teachers and a differentiated 
curriculum can accomodate most of these needs, such form 
of service delivery is not likely to he implemented in Hong 
Kong given the worldwide trend in the pursuit of equity and 
improved educational attainment for all children with diverse 
needs. An exception is the founding of a special G. T. School 
by the (jilted Education Council to admit gifted students in 
the school year of 1997-1998. Thus, alternative program 
serv ices after school, on Saturdays, and in the summers arc 
needed to fill in some of the missing educatonal experiences 
for gifted students in Hong Kong. 

A survey of some of the summer programs in North 
America reveals that many of the best programs available to 
meet special educational needs of gifted children are those 
offered by colleges and universities such as Duke. 
Northwestern. Purdue, and the University of California at 
Irvine. The results of program evaluation of Saturday and 
summer programs at Purdue, for example, arc particularly 
encouraging t Feldluisen. 1991: Feldhuscn & Koopmans- 
Davton. 1987). These programs are very beneficial to gifted 
youths in providing high-level, challenging experiences to 
facilitate their growth and development toward creative 
leadership careers in the arts, sciences, business. Immunities, 
government, and other professions. At the same time, these 
programs also generate revenues for the host universities and 
serve as recruitment programs for bringing talented students 
to the universities as full-time students later, thus helping 
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universities to fulfil the mission of miiuring and developing 
human potential for our society and humankind. 

The Summer Gifted Program at the 
Chinese University of Hong Kong 

In 19%. the Chinese University of Hong Kong lias 
moved to plan a summer gifted program for our gifted and 
talented children in Hone Kong starting in 1997. The program 
is intended to he a supplement to regular school programs 
and school-based enrichment programs, the assumptions being 
that gifted and talented youths need a variety of challenging 
and enriching experiences, and the university has untapped 
resources anti facilities lo satisfy the special educational needs 
of gifted and talented youths in our society. Like all othei 
gifted programs, it aims to help individual gifted and talented 
students develop their high potential, and to prm ide society 
with educated professionals who will become creative leaders 
and problem sobers. Unlike other gifted programs, it needs 
to strive for its survival at a lime when the educational 
pendulum is swinging to a strong zeal for equity, and in a 
place where support and awareness of the need for gifted 
education is generally lacking. The implementation of the 
summer program will he in phases. It is anticipated that in 
the initial phase, the summer gifted program will operate as a 
one-week intensive residential program for a small number 
of Secondary I ami 2 students identified to be gifted and 
talented. Ideally, the program will be extended to primary 
and senior secondary students, and to Saturdays beyond 
summer months. With favorable feedback from students, 
teachers, and parents, the Unix ersity will he urged to consider 
seriously bright students* concurrent enrollment in high school 
and the University such that gifted students will be able to 
earn university course credits when enrolled in accelerated 
courses in the summers, and in evenings and on Saturdays in 
the regular school years. Nonetheless, at this planning stage, 
a number of issues need to he addressed. These include the 
definition of giltedness and the identification-selection 
process, the curriculum and instructional models, teacher 
training, and program evaluation. 



The selection process 

The Hong Kong Education Commission Report No. 4 
< Education Commission, Hong Kong. 1 990) basically follows 
the US Federal Definition of gifted and talented (see Davis & 
Rimm. 1994) in recognizing that demonstrated achievement 
and potential can he in any one or more of the following areas: 

( I ) General intellectual ability: (2) specific academic aptitude: 
(3) creative or productive thinking: (4) leadership ability: (5) 
v isual and performing arts; and (6) psyehomolor ability. The 
subsequent US Federal Definitions have excluded 
psyehomolor ability since artistic psyehomolor ability talents 
can he included under performing arts, and athletically gifted 
students typically are well-provided for in nongified programs. 
It is also recognized in Hong Kong that there are provisions 
for students talented in art. music, and sports, hut not lor 
students with high intellectual potential and academic 
performance (Board of Education, Hong Kong, 1996). 

The Research Team conducting the recent local norming 
of the TTCT has also conducted studies regarding assessment 
instruments and recommends a battery of assessment tools 
for identification of gifted students in Hong Kong (Spinks. 
Ku-Yu. Slick. & Bacon-Shone. 1 995). They include: (I) 
Behavioral rating by parents; (2) behavioral rating by teachers: 
(3) the Hong Kong Attainment Tests (HKAT) in Chinese. 
English, and Mathematics; (4) the MK-WISC nr equivalent 
standardized intelligence test; and (5) the TTCT. 

In the planned selection process for admission to the 
summer gifted program at the Chinese University of Hong 
Kong, these vvel l -researched instruments will be utilized when 
they are made available. Students who achieve attainment 
scores at or above 90th percentile and IQ scores of 125 or 
above are expected to be admitted. In addition, multiple 
measures as alternative ways of detecting gifts and talents 
will be inv olved. These may include the Wallaeli-Kogan Tests 
of divergent thinking, and the Raven's SPM. However, in using 
a variety of identification dev ices, such ns the HKAT, IfK- 
W1SC or SPM. teaciier/school and parent nominations, it is 
expected that any one is indienfue of talent or ability. Children 
are not expected lo show high ability on all of them in ordei 
to he selected for the program. By being relatively generous 
in assessments, children are giv en a chance to deinonslrak 
ability in the summer program. 
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Curriculum ami instructional models 

flic curriculum of the planned program intends it* 
provide opportunities fur challenging academic studies in 
areas that relate the the special talents, abilities, anil interests 
of our gilted students, Recognizing that a stiulcni max have 
high ability or achievement in one area such as mathematics, 
and talents ami interests in oihci areas such as foreign 
languages, the program x\ ill eater to pro\ ide opportunities in 
accelerated instruction in the major talent domain, and 
enrichment experiences in other areas. Ail courses xx fll operate 
at a challenge level at least two x ears higher than the age- 
grade lex el of the students enrolled. 

It is recognized that gifted and talented youth haw 
intellectual and artistic abilities mix a need beyond their peers. 
With higher- lex el and fasiei-paee instruction, they can pursue 
topics in greater depth and deal with abstiaeiand complex 
ideas. In general, the summer program curriculum 
development will he guided In Blunni's Taxonomy of 
I'dueational Objectives (bloom. 1974). xx here high -lex el 
thinking skills jire usually translated into stages of analysis, 
sx nthesjs. and evaluation. Specifically, the eight principles 
enumerated h\ IvMIuiscn 1 1 1 ) 1 ) I ) are insuictivc for curriculum 
development. They are: ( I ) hocusing oil major ideas, issues, 
themes, concepts, and principles: (2) emphasizing the need 
lor a large knowledge base: (3) using an i iner Jiscipl in;i r\ 
approach when possible: (4) emphasizing in-depth research 
and independent study with original and high-level products 
or presentations: oi teaching research skills aiul thinking skills 
as inel.ieognilive processes; (6i meoi pointing higher level 
thinking skills in content study; (7) increasing the level, 
complexity, and pace of the curriculum to meet the needs of 
students: and (8 I leaching methods lor independence, scll- 
directiim, and self-evaluation in learning. 

Teacher training 

To put the planned curriculum in practice, teachers who 
have an appropriate repertoire of teaching strategies that are 
differentiated to 111 the characteristics and needs of gilted 
students need to be recruited. Teacheis of gilted students 
should he highly knowledgeable or skilled in the discipline 
they teach, verbally articulate and enthusiastic, inspiring gifted 
youths with their joy and mastery of the Held. Sisk (1975k 



for example, has listed a set of skills or competencies that 
teachers of the gifted can learn and acquire to become more 
efffeetive in their teaching. 

(liven the paucity of training for teachers of gifted 
students in Hong Kong, a series of training w orkshops for 
teachers recruited lor the summer program will be conducted. 
These workshops will focus on such topics as bloom’s 
taxonomy of educational objectives, principles for 
differentiated curriculum in gifted education, cognitive and 
nietaeognitive skills for self-directed learners, dynamics of 
small group work, problem-solv ing skills, and project activity. 

Program evaluation 

’lb monitor and improve the effectiveness ol die summer 
program, program evaiualon should be part of program 
.ilannmg from the beginning (see Chan, in 1996 for more 
details). Hvaluation should include a formative or an ongoing 
process aimed at modification ami improvement of the 
program, as well as a simimative or final assessment of the 
overall success of the program. Specifically, foima'.ively, the 
operations of the program will be closely examined, whereas 
sumnialively. the long-term effects of the program on gifted 
students vv ill he assessed. In essence, one needs to ask oneself 
whether the program is achieving its goals, whether (he 
identification nr selection process admits students who cannot 
he no fit from the program m excludes students who should be 
in die program, whether the curriculum is sound and 
appropriate for the gilted and talented, whether teachers 
differentiate for gifted students in their teaching strategies, 
whether the needs of highly gifted students are met. and 
whether students make significant gains in their talented or 
chosen areas in content and process skills. 

Once evaluation questions are posed, sources of 
information that will provide answers to these questions need 
to be identified. Student achievement may be evaluated by 
pie- and post-lcMing in courses, taking into consideration that 
the goals of the program focusing on thinking skills, problem 
solv ing. independent research, and project activity are difficult 
to assess and ev akiate. The strengths and weaknesses of the 
courses may be assessed with end-nf-eoursc ratings by 
.students and teachers, readier performance may be evaluated 
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by peer observation and student feedback. Long-range 
achievements of students may also he evaluated w ilh follow - 
up questionnaires sent to parents and students three to si\ 
months after the summer program. 

In summary. the summer gilicd program at the Chinese 
University of Hong Kong will aim to enhance the educational 
experience ul gilted youths In providing opporltmilies for 
accelerated atul enriched learning experiences in their areas 
of special talents and interests. The program is designed to 
include a reliable identification and selection process, a 
carefully planned curriculum, properly trained teachers, and 
built-in comprehensive piogiam evaluation, flood planning 
and evaluation lias a direct hearing on the survival and 
continuation ot the program. The results of sound program 
evaluation will also guide program developers to make better 
decisions that lead to further development of the summer 
program ini o heller programs lor gifted and talented students 
in Hong Kong. It is anticipated that more, diverse, atul better 
programs need to he continuously designed and evaluated so 
as to provide a variety of challenging and enriching 
experiences for gifted and talented students, and to nurture 
and develop their potential for our -society 
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Using Top-Level Structures to Enhance Reader 
Comprehension of Content Area Texts 

Peter Bodycott 

The Hong Kong Institute of Education 

ThiN paper defines and explains him “top level structures" ean be used in the primary classroom to develop 
readers' ability to comprehend and organise information retrieved from content area texts. A description of the patterns 
and the words most frequently used to signal top-level siriieiures are tabled, together with an examination of the rela- 
tionship between them and the three theoretical bases that directly influence readers. A procedure for using top-level 
structures in the primary classroom is outlined. The paper concludes by stating the benefits of using top- level struc- 
tures in content area reading for teachers and in turn pupils The overriding benefits of using top-level structures in 
content area reading are an increased awareness and control over bnghsh language and learning for both students and 
teachers 
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Reading and writing non-fiction, or expository type, 
texts in content based subject areas, becomes increasingly 
important to students as they progress through the education 
system. All learners, however, at one time or another, have 
trouble w ith these types of texts. For readers, the reasons for 
this are varied. It may be that the language or vocabulary being 
used is too difficult; the reader may have a limited 
understanding of the topic: or the reader may have had 
relatively little experience in reading the specific kind of text. 
Whatever the reason, the challenge for readers, and in turn 
their teachers, is to devise strategies to deal with these kinds 
of texts, and any problems that may be experienced in reading 
or writing them. One obv ions solution is for teachers to devote 
more time inside the classroom to reading and writing a range 
of expository texts, but this is not always possible. Another 
solution is for teachers to educate students about how to 
identify patterns or “lop-leveT structures that non-fiction 
writers use to convey their meaning. This paper outlines an 
approach that one primary school teacher developed to assist 
students come to grips w ith top-level structures. 

This teacher believed that an understanding of text 



structure would assist students to comprehend their reading 
material — a view shared by numerous researchers and 
teachers * lor example. Berkowitz. 1986: Flood. 1086: Slater. 
Graves & Piehe, 19SS>. The teacher specifically cited the 
research of Armbruster. Anderson and Ostertag ( 1989) who 
found that children of primary school age were capable of 
being taught text structures such as compare-contrast, 
problem-solution, sequencing, and cause-effect. These 
children, as a result of direct teaching and learning of these 
generali/able schemas (top-level structures), were better able 
to recall and comprehend content area texts. Draw ing front 
these findings, the teacher in this study set about designing a 
classroom teaching procedure for implementing “top-level 
structuies." 

The paper begins by defining what top-level structures 
are. examines their place in natural language use and in the 
language of teaching and learning. A discussion of the 
relationship between top-level structures and the reading 
process follows together with an outline of the procedure used 
for integrating structures in content area reading program. 
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The paper concludes with a summary of the benefits of using 
top-level structures for both teachers and students. 



What are top-level structures? 

Top-level structures are menial constructs or patterns 
of thinking that we use to help us make sense of, act upon 
and/or respond to what we see. hear or read. They arc referred 
to as top-level because they are in essence cognitive, 
organisational frameworks. Developed through everyday 
experiences, top-level structures "help us to understand what 
is * appropriate and effective* use of language** across different 



commonly associated with individual top-level structures. The 
lists are based on the work of Turner < ! C >D2 1 and Vucca and 
Vaeea. ( 19iW). It is important to note that the lists are not 
exhaustive or mutually exclusive. They simply provide readers 
with a signal or signpost to the what is happening in the text, 
that is. the typo of top-level structure being used. Readers 
should also note that relationships ami ideas within texts also 
develop through, other forms of vocabulary, such as nouns, 
adjectives and/or verbs (Turner. I l )d2>. and through non- 
linguistic cues such as graphs, tables, figures and pictures. 

While the focus of this paper is on reading, top-level 
structures are an integral part of daily life. To illustrate this. 



contexts and texts [Turner. 1 092. p.l >. Writers intuitively use ' consider what needs to be done in planning for New Year 

‘Top-level structures" as a means of helping (hem In create celebrations, hirst, lists arc made ol (lie jobs to be done, the 

meaninsi. and/or instruct readers. person responsible for doing them, and required items. As 

the planning continues, the lists are expanded, and relined as. 

Top-level structures or “text structures” < Armbrusier. questions are raised, specific issues compared, problems 
Anderson and Osterlag. IW), p.I30) generally follow the identified and solutions sought. Throughout the planning 
patterns; process decisions arc made by the planner based on his or her 

prior experience in organising or participating in similar 
eompare/eontrasl; ev ents. This may involve some form of evaluation or analysis 

cause/effect: of the causes and effects of specific action. Through this 

scqucncc/tinie order; example, top-level structures are bein L .. used naturally in the 

problem/solution; and ornt and written language being used. They help the planner 

description. Iiclp to link ideas, and they guide thinking and decision 

making. 

Table I provides a summary of the words and phrases 

Top-level structures are also a natural pan of teaching 

Table 1. Signalling language for top-level stiuetures 



I. Comparc/Contrast 



2. Cause/Effect 3. Scqucncc/Timc Order 4. Probiem/Solulion 



5. Description 



Commonly associated Commonly associated Commonly associated Commonly associated Commonly associated 
with Science with Science. History, with Science, History, with Science. Maths with Science. History, 

Maths Maths Geography 



instead, but also, because, so. since, on. (date).., as. before, solved, will prevent, for example, for 

however, in contrast, on result, as a result, after, when, not longer trouble problem, instance, i.e.. to begin 

the other hand, not only. caUs0< effect, a after, when, first.... solution, solved, the with, some features.... 

similar to.... while, consequence of. may most importantly, then, answer is. question, also. first, 

unless, although, even t i lJC hence, this finally, for example.... thus, result, has characteristics, list. 



so, di Herein Irom, 
similarly, yet. despite, 
as well as. as large as... 
compared with, is 
consistent with 



leads to.... therefore, next, for instance, on... difficulty... 
if... then, so that Mime or dale) 



next. then, ty pes, lias 
many parts, to begin..., 
components 
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iind learning. Teachers sit all levels of education — primary. 
- secondary and tertiary- frequently ask questions, or provide 
written or verbal instructions, which explicitly use these 
patterns of thinking (Turner. 1992). Consider these examples 
from Hong Kong textbooks and workbooks: 

Discuss the advantages and disadvantages of a 
Bourdon gauge eompurcri to a manometer. 

conditions under which Hong Kong will gain 
nothing from trading with Japan. 

Compare the licensed bank, restricted license banks 
and deposit taking companies in terms of... 

Solve this problem. Mrs. Ho has forty Ho coins and 
S2 coins together. The value of the coins is SIM. 
How mans coins of each does she base'. 1 Be prepared 
to tlcseribe your method of calculation. 

Switch on the Van de GraalT generator and observe 
what happens. What happens to the metal coated 
sphere? What muses this? Why doe?, this happen? 

As these examples of top-level structures demonstrate, 
much of what teachers ask students to do requires the linking 
of prior knowledge with either new information, processes or 
procedures. However, there are times when by design, (it is 
the teacher's intended purpose) or default (the teacher is 
unaware), the questions being asked, the procedures outlined 
or the instructions given are implicitly confusing. That is. the 
‘structure’ of the question or instruction is often unclear or 
ambiguous and students are left to decide, sometimes through 
guesswork, how to relate the information, or how to respond. 
The following examples from Hong Kong textbooks ami 
workbooks illustrate an unclear use of "top-level*’ structures: 

An object is acted upon by two equal and opposite 
forces. Is the situation equivalent to no forces acting on the 
object? 

State the four functions of money. 

What happens to the leg after lapping 1 * 

Suggest changes that you would make to your diet if 
you want to lose weight. 

What foods should you reduce or replace? Why? 

W hat events led to the battle ol Waterloo? How could 
it have been avoided? 



What changes in history would have resulted? 

In responding to these types of examples students are 
at risk of demonstrating a lack of knowledge of the topic, 
and/or understanding of the task. Problems such as this can 
be avoided if writers pay closer attention to the message in 
their text. However, this is not always possible, so teachers 
need to help students to deal with such unclear writing. 
Bartlett. Turner and Mutbmas ( 1981 ) found that the direct 
teaching of top-level structures helped students to remember, 
and thus produce clearer responses to questions. However, 
there are many different ways of responding to questions, ami 
students need to know which structure to apply to which 
question and this requires deep levels of understanding. 
Therefore to assist students, the teacher in this study grouped 
all the possible patterns into four broad categories and set 
about designing a more comprehensive approach for use in 
his classroom reading programme. 

Top-level structures and the reading 
process 

The use ol top-level structures as a teaching strategy, is 
grounded in the three theoretical bases that directly influence 
readers, e.g. nielacognilion. schema theory, and text structure. 

Metacognition, as defined .n Ravell ( 1976). is the 
indiv idual’s knowledge about cognition, that is. what readers 
know ahout their cognitive resources. Brown 1 1978) extends 
this definition to include the regulation of resources, and the 
ability to control reading behaviours during reading. This 
knowledge of cognition includes the reader’s ability to delect 
errors, contradictions in the text, knowledge of different 
strategies to use with different text types, and the ability to 
organise information. A knowledge of top-level structures 
therefore assists readers to understand the structure of different 
texts — how writers' structure ideas ;u the whole text level. 
Because writers are overtly or covertly using top-level 
structures to organise their writing, by raising student 
awareness, teachers can provide them with a metaphoric key 
to unlock relationships between ideas in the text. This 
information, when tillered through prior knowledge of the 
topic and general text structure -genre- helps facilitate meaning 
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creation, i.e., comprehension. 

The second aspect of metaeognition is the render's 
ability m control their reading helms inurs during reading. Iliat 
is. a reader's ability to plan, monitor, test. rex ise and cxuluutc 
the strategies t lies employ when reading anil learning from a 
text (Baker & Brown. FIK4). By studying and then applying 
know ledge of lop-lexel slruetures in reading and writing 
lessons students are afforded a means through which to heller 
understand text cohesion and coherence, hmv meaning is being 
conveyed. and they was I’nglish language can vary across 
situations and contexts. With this knowledge they are in a 
honor position to control their reading and \s riling behaviours 
fox adjusting tlie language, the writing sly le. and strategies 
they use to comprehend and construct meaning. 

The second theoretical base dial influences readers is 
Schema Theory. It relates specifically to the effect of prior 
knowledge on new learning situations — what knowledge 
has been constructed about the specific topic through previous 
experience. The relationship between top-level structures and 
reading comprehension is consistent with research that 
involves relating textual information to the pre-existing 
knowledge ot the individual (Pearson, BJX5). Comprehension 
is viewed as an interactive process between the text and the 
leader. Top-level structures provide readers with a strategy 
through which they can remember textual information. Thai 
is, top-level structures provides them w ith a framework for 
organising and storing information from a text as they read, 
and as they reconstruct meaning based upon the information 
they have received from the reading. This knowledge max be 
specific content, about reading behaviours, and/or about the 
structure of texts. 

The interplay of metaeogiiiiive and cognitive acts results 
in the construction of mental frameworks of understanding. 
From reading and writing knowledge schemas related to Text 
Structure are developed. 

These are often referred to as genres and are the more 
general common patterns that exist, or are applied, to the 
different forms of writing, e.g.. letters, reports, essays, etc. 
Top-level slruetures are at a mela-lewl linked to knowledge 



of text structure. They can assist readers to select relevant 
information related to their purpose in reading a text, and in 
turn, help them to make inferences about relationships between 
the information contained in a particular genre or text type. 
Similarly, they facilitate a reader’s ability to generate 
hypotheses ahout gaps in their knowledge, and inconsistencies 
in the information derived — from texts- through a process 
of logical association (Nisi & Mealey. Wl t. 

Using top-level structures: 
one teacher’s approach 

The teacher in this study primary purpose of using top- 
levels in the classroom was to help readers, through discussion 
and reading, become more aw are of text organisation and to 
increase their comprehension. There were two assumptions 
underlying die teacher's use oflop-Jevels. First, the ability to 
perceive top-level structure in a text is an advanced reading 
skill. The second is that a know ledge of top-level structure is 
a natural component of the reading process. As such, the 
teacher believed that to teach students about top-level 
structures would require integration with other reading 
aciiv itics. To isolate the teaching of top-level from the main 
purpose in reading -comprehension, he fell would 
oversimplify their function, and restrict the benefit that readers 
can derive from applying such knowledge. 

The teacher having previously used "concept mapping” 
with the students, to graphically represent their implicit 
understanding of various topics, decided to apply them in the 
area of reading. In so doing, the teacher was following on 
from the work of Baker { lk>77 » and Body colt ( I W I ). Baker 
found that they assisted readers to focus on a specific area or 
topic, and organise known relationships and information prior 
to. and following reading. Body coll investigated their use as 
a means to graphically illustrate the schematic organisation 
of a text and this was found to lead students u> a bettei 
understanding of how authors convey meaning. From the 
student s concept maps, the teacher, was able to identify 
individual student understanding of reading and knowledge 
of text structure, etc. Figure I illustrates an example of a 
concept map of the reading process. 
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Figure I . A concept map generated by a trainee language teacher to illustrate components of the reading process. 




Table 1 outlines the procedures the teacher developed. 
The selected activities and questions are viewed only as a 
guide and are provided to demonstrate how the teacher 
integrated top-level structures into the normal classroom 
program. Observations of the procedures in action revealed 
the process to be dynamic, and changeable. However, for 
general planning the following procedures were implemented: 

Select a top-level text pattern to study : 

* lixplain to students the function of top-level structures 
and the value of recognising and using them to 
understand new reading material: 

1 Locate and share examples of the selected structure 
as used in oven day language or texts: 

1 Alert students to the signal words that are often used 
to indicate the specific pattern: 



* Demonstrate to students how to locale and highlight 
the information in written text (starling at the 
paragraph level is advisable, especially with 
inexperienced readers): 

•" Provide guided practice with students working in 
pairs or groups on selected texts of reading to locale 
and highlight the pattern: 

1 Allow time for discussion of findings: 

* Devise activities for recording and displaying the 
information: and 

* Develop procedures for linking knowledge of top- 
level patterns into the classroom writing program, i.e., 
students jointly constructing historical reports 
containing paragraphs using a cause-effect pattern. 
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Table 2. A guide to the study of top-level structures 



Pre reading 



Questions Readers May Ask 



Related Teaching Activities/Considerations 



Task orientatio n . Readers should be encouraged to ask questions 

Why have l been asked to read this text? of the teacher regarding the required outcomes 

What does the teacher expect from me after reading? from a {ask. Readers should be taught to check 

the definitions of key words used in any 
Title: What will this text be about? What am 1 being question they are being asked to respond to. 
asked to do? What words indicate this? What type of 
text will it be? How will it be structured? 



Tap ping prior knowledge and/or experience 
What do I already know about the topic? 
relationships? 

What more do I need to know? 



Readers complete a concept map of the topic 
(see b'imire I ) 



During reading 
I st reading- skim 
read 



How does what I'm reading til with uhai I already 
know. or. what I\e just read? 

Str ucture 

Is the genre “’report, recount, essay..." consistent with 
others I've read? 

What patterns (top-le\el structures) is the author 



Students mark: new information: paragraphs 

containing relevant information pertaining to 

purpose: and different patterns 

Not e: As texts vary teachers initially will need 

to demonstrate and guide readers in this 

identification 



Is the author: comparing two or more things? 
identifying a problem and offering any solulion(s)? 
slating that something has happened because of 
something else? listing? or explaining how to do 
somethin!!? 



After 1st readme 



How was the text organised? 
What was it all about? 



C heeking l hnlerstandin 
Can I locate specific examples to support my 
During reading perception of: the text meaning? the pattern of the 
2nd closer reading [op-lcxel structures used to comey meaning? What 
ideas are associated with the different parts of the 
pattern? Can I link these ideas by words which signal 
the pattern relationship? 



Whole class and/or small 
group discussion of findings. 



Students encouraged to paraphrase new 
information: write-up responses to specific 
questions generated concerning the purpose 
in reading; and quote specific examples of 
identified text patterns. 



, How -does the information gained relate to my prior further whole class and/or small group 

knowledge? How does the information relate to my discussion of identified structures and 
purpose for reading? meaning relationships. 

After 2nd rcadim* * n whal wa > can ^ ^’"struct my answer or respond to Revisit and extend initial concept maps. 



the quest ion/task? 

Can I use top-lexel patterns in my 
response? 



Teacher support for students in the 
construction of responses. 
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The benefits of using top-level 
structure 

l Ting top-level structures as a teaching strategy ill lowed 
ihis teacher to develop a program of reading instruction dial 
enhanced l he use and knowledge of the Lnglish language. In 
Him. they provided a scaffold. or I'ramework that helped 
readers create meaning across a s arid > ol siluations and 
eoniexiv In addition. Turner ( 1 c ) c >2 > argues that the use of 
top-level structures in the classroom provides students and 
their teachers with a "shared language” to: 

Discuss die central message u it Inn a te\i, whether it 
he spoken, written or visual. 

Justify the view taken In describing how ideas are 
related in the text, iluis developing critical literacv ; and 
Describe procedures lor learning and reme inhering, 
ip. \t w 

A know ledge of top-level stmeuire leinlorces a teailei \ 
ahilnv to recognise how writers* structure ideas at the whole 
text level. This provides a key lo unlocking relationships 
between ideas in the lext. and. when filtered through prior 
know ledge of general text structure ami content know ledge, 
facilitates comprehension. Applying knowledge of top-level 
structures oilers students w ith vet .mother strategy lor eliciting, 
i ecu I ling and discussing, reviewing knowledge or 
understandings about a specitic topic. This application can 
aho enhance student ability to develop written texts that arc 
more coherent and related to the conventions associated with 
different subject areas Through the use of graphic organisers 
such as concept maps, students are placed in a belter position 
to visualise linguistic relationships in texts, and development 
in their learning 

Integrating the teaching of top-lev el structures into the 
stud} of content specific subjects, or general reading program 
laeilitatcs student comprehension of not only course materials, 
hut of required tasks and activities. Lor teachers, the 
understandings iliev develop about leaching and learning in 
specific content areas, help lav the foundation for the 
development of future reading strategies that can be emp loved 
with students. Teachers, are then empowered with new 



strategies that can assist their students to better understand 
the use of English language across a variety of contexts. This, 
it is hoped, will ultimately lead an increased awareness of 
what advanced readers and writers do intuitively, and students 
v\ ho are better able to comprehend and compose written texts, 
for a variety of purposes, across subject areas. 
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tireai academic pressure lias destroyed the ingredients of primary curriculum m Hong Kong. Pupils' attention 
has been diverted from enjoying childhood learning e\perieiKe> through discovery and play to learning new knowl- 
edge through .spoon-feeding and testing. The keen constraints among primary subjects in scheduling lead to the limited 
prov ision of Physical Education periods. Thus, the purposes of this paper are to investigate the factors influencing the 
development of physical fitness programs in Hong Kong and to recommend offering a Physical Fitness Unit with 
emphasis on health-related fitness components in the primary curriculum. The full details of the unit including aim and 
objectives, contents, methods and assessment will be discussed. Finally, strategies on implementation are set forth in 
i he paper 
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i. introduction 

Physical Education i PH.) defined as 'The an and science 
of human movement*' (Seidal & Besiek. 1974) is designed as 
a responsible, educational programme (subject) Lind yet more 
than a subject in a school curriculum. Being an important 
pari of school** instructional program. P.H, is the only area of 
curriculum (hat presents motor skills and the study of human 
movement and provides the opportunity to facilitate their 
development (Nichols. 1994). All areas of the school 
curriculum, including PI:., strive to enhance the development 
of positive feelings towards lile long learning. Physical 
Education is that integral part of total education (Seaton el. 
al. 1969; Dover. PHO) which contributes to the fullest 



development of the individual in accordance with his or her 
capacities (Davor. 1970: Wetton. 19X8) through die natural 
medium of directed, carefully planned and conducted motor 
activities (Nichols. 1994). The movement experiences are 
designed to develop skilful, lit. and knowledgeable movers 
so as to enhance and harmonize the physical, intellectual, 
social and emotional aspects of an individual's personality 
(Seaton ci. a!.. 1969: Wetton. 1988). 

Bookwalter ( 1962). defines P.H. as “the optimum 
development of the physically, mentally and socially 
integrated and adjusted individual through guided instruction 
and participation in selected total body sports and rhythmic 
and gymnastic activities conducted according It) social and 
hygienic standards.** The overarching aim of Physical 
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Education is. therefore, lo set aside daily a portion of the school 
day devoied lo large muscle activities that encourage and 
develop learning lo move and learning through movement 
(Gal Inline, I 993 ). 

According to Gallahue (1993), the learning-to-niovc 
aim of VM. is based on acquiring movement skills and 
enhancing fitness. The leaming-lhrough-movement aim ofP.lv. 
is based on the fact that effective P.li. can positively affect 
bulb the cognitive and affective (social-emotional) 
development of children. The ultimate aims focus on the 
becoming of a physically educated person (NAS PE. 1992). 
As far as the objectives of P.E. are concerned, many physical 
educators (Bureher et. al. 1961; Barrow. 19? 1; Arnlieim & 
Peslolesi.1973: Annarino et al.. 1980; Duucr& Pungru/i. 1989: 
Morris & Stiehl, 1985 and Gallahue. 1987). have expressed 
similar objectives: 

1. Physical Domain (Organic Development) 

- the enhancement of children's physical fitness and 
well-being : and their own level of physical growth and 
development. 

2. Psyehomotor Domain tNeuro-muscular Development) 

- the acquisition of fundamental motor skills ami 
sports skills; and the development of effective body 
management and useful physical skills. 

3. Cognitive Domain (Intellectual Development ) 

- the acquisition of intellectual skills, concepts and 
knowledge associated with effective, efficient exercise and 
movement. 

4. Affective Domain (Social-Persoual-Hmotion Development) 

- the development of children's positive self-image, 
personal attitudes and beliefs, social behaviours essential to 
as well as emotional and successful participation. 

The World Health Organization (WHO) defines 
FITNESS as “the ability to perform muscular work 
satisfactorily." (Bouchard, Shephard. Stevens. Sutton 
McPherson. 1990. P.6i. Physical Pitiless as one aspect of total 
fitness which includes psychological and social fitness 
(Hchbelink. |984». is “the ability to carry out physical 



activities satisfactorily" (Gulin. Maims Strong, 1992). The 
definition of physical fitness has undergone dramatic change 
during the last decades. The President's Council on Physical 
Fitness and Sports (Clark, 1971 ) defines physical fitness as 
"the ability to curry out daily tasks with \ igour and alertness, 
without undue fatigue, with ample energy to enjoy leisure 
lime pursuits and to meet unforeseen emergencies."' 

Physical fitness may be viewed as possessing the 
elements of both hcalth-related-fitness and performance- 
related fitness. Muscular strength and endurance, 
cardiovascular endurance, joint flexibility, body composition 
and stress management are universally considered to be health- 
related fitness components. Balance, coordination, agility, 
speed of movement, and [lower are among the most frequently 
cited components of performance-related fitness. Being 
physically fit has also been associated with a positive state of 
wellness which is highly influenced by participation in regular 
physical activity, proper diet, stress control, good social 
relationships with others and high values and ethics, Lind 
genetics. The aim of the health-related physical fitness 
program is to enable an individual lo live a contributing, 
rewarding and self-fulfilling life (Frost, 1975). Wellness has 
been defined as “a way of life which you design to enjoy the 
highest level of health and well-being possible during the years 
you have in this life’TArdell, 1985). Physical Education plays 
an important role in wellness through the development of 
health-related physical fitness in- addition to its cognitive, 
motor, and social objectives in the total development of 
children in elementary school programs. 

In Hong Kong as a part of primary school curriculum. 
Physical Education has contributed uniquely to foster the 
overall development of children - cognitive, physical and 
social. It encompasses a variety of individual and group 
movement experiences such as fundamental movement at 
lower primary level and spoils activities like athletics, 
gymnastics, dance, racket games, ball games, swimming and 
physical fitness at upper primary level. In practice, at least 
two periods per week (a total of about 80 minutes) have been 
allocated to P.H. It is recommended that the subject should he 
taught in units which have been clearly suited ami compiled 
in the syllabus for Physical Education (('DC. 1995). This 
means that one particular area is taught in a number of periods 
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before commencing another area. 

In 19X8. a health-related physical Illness school-based 
curriculum was introduced to some secondary schools. It has 
led to teachers’ awareness of the importance of physical fitness 
in regular secondary P.E programs. A ‘Physical Fitness Award 
Scheme' lor primary schools jointly presented by the 
Education Department and the Hong Kong Childhcufth 
Pouiulation was successfully launched in 1992. Grad nails, 
more physical educators, particular!) at the primary lex el. base 
understood the value of physical fitness. However. In 
analysing the current situation strong evidence shows that 
there are live major constraints which have hindered the 
development of pin sieal Illness program in primary schools 
at present. These constraints consist of ; the over-emphasis 
on children's academic performance: the uneven allocation 
of periods among subjects in time-table; the lack of sufficient 
standardized test equipment / apparatus in primars schools; 
the lack of health-related physical Illness unit in the Primars 
Physical Education Syllabus; and parents' negligence on the 
educational values of physical Illness to children's whole 
development. Actually, what are the factors influencing the 
development of phv sieal fit ness in the exiting primary 
curriculum’. 1 What are the full details of the proposed physical 
Illness unit? How can the unit he implemented effective!) in 
the primary curriculum? Therefore, the ultimate purpose of 
this paper is to explore the most appropriate answers to these 
three questions. 

II. Factors Influencing the 
Development of Physical Fitness 
Program in Hong Kong Primary 
Schools 

Hie goal ul phv steal education in primars schools js to 
assist each child to develop attitudes, skills, and knowledge 
of human movement that will result m a lifetime of 
participation in phssjeal activity Physical activity has 
important implications for health. Regular and appropriate 
phv sieal activitv including physical education in schools 
reduces the risk ol all-cause mortality by more than 25 ' t 
t Pa He n barge r. II) de iV Wing, 1983) and lo increase life 



expectancy by more than 2 years ov er the population average 
(Pekkanen & Others, 19X7) as well as help to present and 
manage diseases such as osteoporosis and diabetes (Siscovick, 
LaPorte & Newman. 1985) and reduce the rates of stroke 
(Salonon, Puska & Tuomilento. 1982). 

In spite ol the evidence, physical act is ity of Hong Kong 
school children has shown little if am increase in recent sears. 
Some research studies have shown that children have seldom 
participated in regular physical activities. According to Hong 
Kong Council of Paris Childhood Education & Services 
( HKCF.CES I ( I994)’s findings on 'he Hating Habits of 
Children Survey only 2XC of 1010 primary pupils liked spoils 
and games activities, while 70' c (707) of children spent more 
than ts\o hours watching television. Most primary school 
children (75.6' i ) preferred less physical active pastime: only 
1 5'* preferred active phis. Other research has shown that 
preschool children played not more than five minutes 
continuous!) in three popular outdoor plus areas in Hong Kong 
(Hong Kong Plav ground Association. 1995). 

Physical education classes can be considered an 
appropriate mode for developing and maintaining physical 
fitness in terms ol intensity (moderaic-io- vigorous activities) 
and duration (20 minutes) during P.E lessons. Recent studies 
have indicated that Hong Kong primary school children only 
spent I 7. 3 ' ■< (3.X minutes per class period I of their P.E class 
time within the recommended intensity (60-90' v of Heart Rate 
Reserve I (Wong & Macfarlane. 1996). Obviously, it has 
demonstrated that I long Kong primary school children do not 
obtain enough exercise to achieve recommended physical 
Illness objectives according lu the exercise guidelines of the 
American College of Sports Medicine ( I9SX). 

Regarding the children’s eating habits, the basic diet of 
the children as a whole is good when compared with the rest 
ol Asia and ihe world. However, primars school children had 
a diet with more of the high-fat, low -nutrient snacks and less 
milk (HKCHCKS. 1994), Recent research among primary 
school children in llong Kong shows that the overnutrition 
problems of obesity and high cholesterol levels was the second 
highest children's cholesterol levels in the world (Leung. 
1993). Strong evidence indicates that obesity in Hong Kong 
children appears at about the age ol six (Leung. 1993). Severe 
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obesity is associated w ith a higher incidence of major 
complications of obesity eg. diabetes, hypertension, heart 
disease and sleep apnoea t.Simopoulos & Van Itallie. 19X4; 
Van Itallie. I l )7 l )i. 

The results of the above-mentioned research programs 
lead to the conclusion that primary school students* habitually 
physical inactive life-style. traditionally poor eating habits 
and the insufficient exercise level duration during P.H. lessons 
may he contributing to (he childrens' physical Illness problems 
in ! long Kong. 

At present, physical education lessons can be allocated 
only two periods per week in primary schools, about 35 to 40 
minutes a peiiod as recommended by the Education 
Department. There are around 60 periods of P.E. lessons 
annually for each level from primary one to six. Since the 
suggested sy Habits of the primary P.E. curriculum covers a 
wide range of physical activities including individual sports 
and team sports. P.E. teachers have encountered difficulties 
in the selection of appropriate and various teaching activities 
for pupils and in fulfilling individual's needs. As far as the 
syllabus is concerned, being a skill-oriented P.E. curriculum, 
it is lack of recommended guidelines and sy llabus in Pliy sieal 
l-il ness at primary level. Therefore. P.E. teachers have not 
acquired adequate official guidelines on implementing the 
physical fitness unit in normal curriculum and extra-curricular 
activities. 

finally, the situation has been exacerbated by the 
environmental factors such as the luck of outdoor playgrounds 
and facilities, insufficient P.l!. apparatus and equipment 
particularly for physical fitness measurement; and human 
factors for examples: most parents discouraging their 
children's participation on phy sical activities and extra- 
curricular activities in sports in this examination-oriented 
education system with emphasis solely on pupils* cognitive 
development. 

In summary, although many primary P.P.. teachers are 
aware of the value of pity sieal fitness to the dev elopment of 
pupils’ wellness, strong ev idcncc from numerous studies have 
shown that children's health-related physical fitness level are 
found to be unsatisfactory due to children’s habitually 

BEST COPY AVAILABLE 



sedentary life style, the inadequate intensity and duration for 
P.E. activities in primary schools; the children’s poor eating 
habits: the physical constraints in P.E. facilities and equipment: 
the scarcity of Physical Fitness sy llabus in primary curriculum: 
as well as parents’ negative altitudes towards physical activities 
in Hong Kong. Hence, there is a pressing need to incorporate 
a health-related physical Illness unit in the existing P.E. 
curriculum and the informal curriculum such as extra- 
curricular activities in primary schools. 

III. Physical Fitness Unit 

In order to remedy the current constraints on the 
development of a phy sieal fitness unit in the existing primary 
PE. curriculum in Hong Kong, a recommended Physical 
l itness I’nit is introduced at primary level. It is a new unit 
vv ith a close relationship to the suhjects of PH. and general 
education. It can he incorporated into the P.l:. curriculum as a 
core element to one extent and can be treated as an extra- 
curricular activity organized on Saturdays alternatively in 
bisesssjonal schools and after school weekly for one term in 
whole-day school. P.L*. teachers are responsible to design, 
teach, implement and to evaluate the unit. Listed below are 
the full details of the units. 

A. Aijn : It aims to enable an individual (pupil) to live in a 
contributing, rewarding, self-fulfilling, sound and 
healthy life in a state of wellness. 

It. Objectives ' : After the completion of the unit, pupils should; 

1. acquire a basic and well-balanced 
knowledge on health-related physical 
fitness; 

2. understand their own level of physical 
fitness level: 

3. demonstrate how to perform the phy sieal 
Illness test items correctly : 

4. demonstrate how to perlorm keep-fit 
exercises i elated (o resistance training 
properly : 

5. recognize the need for understanding their 
ow n level of physical fitness and the values 
of health-related physical fitness: 

6. accept oneself and tolerate others at 
various level of physical fitness and 
performance: 
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7. attain and foster the positive altitudes 
towards physical Illness: and 
X. develop self interest in keep-fit exercises 
and engage in life-long recreational 
activities. 

C Contents : The content in the unit is characterized by 

well -organized and good sequential order. 
First, the sequence of the contents is mainly 
dictated by the ’Structural Logic' of the 
subject matter. Secondly, the ’Spiral 
Sequence' has also been adopted lo arrange 
the contents in the unit. The suggested 
contents comprise of the theoretical and 
practical areas as follows: 

Theoretical Aspect 

Topic Area I : Health-Related Physical Tiiness 

- Definitions of health-related physical fitness 

- Importance and values of health-related physical fitness 

- Components of health-related physical Illness 

- Measurement of health-related physical fitness 

Topic Area II : The finely and their Care 

- Functions of the bones, joints and muscles 

- Care of the bones, joints and muscles 

- Structure of the bones, joints and muscles 

- Understanding the respiratory system and its care 

- Understanding the circulatory system and its care 

Topic Area III : Personal Hygiene and Posture 

- Keeping the body clean 

- Keeping the sports clothes clean and tidy 

- Keeping the sports equipment clean and tidy 

- Keeping good posture 

Topic Area IV : Diet and Niariiion 

- Healthy diet and good eating habit 

- Nutritional needs and caloric needs 

- Obesity and starvation 

- The pre-game and post -game diet 

- Effect of diet on sports performance 



Topic Area V : Exercises and Rest 

- Importance of excises 

- Importance of rest and sleep 

- Right altitudes towards exercises 

- Different types of exercises 

- Exercises prescriptions - isotonic, isometric and stretching 
exercises 

Topic Aren VI : Sports Injuries and hirst Aid 

- The cause of sports injuries 

- The nature of sports injuries 

- The treatment of sports injuries 

- The prevention of sports in juries 

- Simple first aid treatment 

Topic Area VII : Stress Maiweciuein 

- The cause of stress 

- The nature of stress 

- The stress management techniques 

Practical Aspect 

The adoption of the following physical fitness scheme : 

1. The School Physical Fitness Award Scheme for Primary 
Schools (Hong Kong Childhealth Foundation) 

2. The International Council for Health. Physical Education. 

Recreation. Sports and Dance Physical Fitness Scheme. 

Remarks: including anthropometric measurement (physique 
fitness) measurement of blood pressure and resting 
heart rate (organic fitness) 

The practice of the following muscle toning and aerobic 
exercises: 

1 . Muscle toning exercises : Arms and shoulder exercises, 
trunk and abdominal exercises, upper back and lower back 
exercises, leg and buttock exercises etc. 

2. Aerobic exercises : jogging, running & walking, rope 
jumping, aerobic dance, obstacle training and circuit 
training etc. 
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IX Methods : 

The variety of learning activities in the unit is abundant. 
They may include lecturing, discussing, experimenting, 
exploring, examining and participating. Understanding the 
different teaching approaches will affect the learning of 
different activities in this unit, hence fixe common approaches 
of fundamental leaching strategy have been employed : the 
directive, questioning, discover), experimental and discussion 
approach. Therefore, the learning experiences offered 
throughout the unit have been selected for this influence on 
the learners' total development in physical fitness both in 
theoretical and practical aspects leading to the earn -over value 
in their life. 

E. Evaluation : 

Evaluation helps to clarity aims and objectives, assess 
contents and learning experience, refine teaching strategies, 
and supply information about pupils* abilities and level of 
attainment; so as to assist pupils to achieve the goals of 
physical education. Since it is a newlv established unit for 
primary pupils, a formal test or examination on w hat the) 
have learned in theoretical sessions would discourage their 
interests in physical Illness. Therefore, no formal cognitive 
evaluation such as tests, examinations or assignments have 
been prepared for them. To achieve the ultimate aim in 
evaluation for different situations, three important methods 
ol evaluation may be adopted in the unit; ‘formative’ (in 
course), ’illuminative* (during course) arid ‘stimulative' (post 
course) evaluation. The incorporation of these three methods 
could fit the criteria of fairness, validity, reliability, subjective 
and objective judgement, understanding and comprehension. 

IV. Implementation 

Implementation is the process of putting a change into 
practice and it is cnticail) important because it refers to the 
means of accomplishing desired educational objectives 
f I 'Lilian. 1981 ). It can be seen that the amount and quality of 
change which occurs or fails to occur at implementation will 
significantly affect w hat outcomes are achieved in any given 
change effort. In discussing the implementation strategy on 
health- related phvsieal fitness unit in Hong Kong primary 



schools, the following matters may be considered; 

1 . Approaches of Implementation 

2. Components of Implementation 

3. factors affecting Implementation 

4. Implementation Evaluation 

1. Approaches of Implementation 

Hong Kong has employed highly centralized and power- 
coercive strategies of curriculum development at initiation 
stage, whilst the implementation stage is characterized bv a 
‘self-help’* or open adaptation strategy. In fact, in dealing with 
the implementation on health-related physical Illness unit, the 
■problem-solving’ strategy ( system -centred change model ) can 
be adopted rather than * power-coercive* strategy (product- 
focused change model ). 

The problem-solving strategy attempts to make the 
system better by ‘improving* the individuals who collectively 
comprise it and by teaching the institution as a whole how to 
improve itself. This model stresses non-hierarchical. personal 
interaction and maximum communication. Examples include 
the normative-re-educative approach (Chiu & Bonne. 1969). 
problem solving approach (Havelock. 1971, 1973) and 
organizational development (Hurd. 19X7). 

An adaptive approach should be adopted as the 
implementation strategy. The approach assumes that the exact 
nature of implementation cannot and/or should not be pre- 
specified, but rather should evolve as different groups of users 
decide what is best and most appropriate for their situation 
( Fu llan. 1991 ). It is based on relatively unstructured, more 
open-ended premises (Eullan, 1981 ». Adaptive changes have 
the advantage of allowing for more individual choice, and 
development suited to u variety of situations. Such approaches 
may stimulate all implementors and users to participate in 
the innovation actively with the exchange of opinions. In that 
ease, minor variations might be tolerated, and the emphasis 
is clearly on ensuring that practice conforms to the developer's 
intention (Berman, 1981). 

2. Components of Implementation 

Components of implementation including the 
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objectives, contents, instructional material, leadline strategies, 
ami the like ( Lcilhuood. 1 9JS I ) shuulil he clearly staled in the 
health-related physical fitness unit. It will encourage P.H. 
teachers to adopt (he new change by understanding the coals 
of the inmnution with the lull provision of resources and 
tin i ile lines 

X f actors affecting Implementation 

Taken as a whole, implementation is a process over lime 
by which people, events, and resources determine whether or 
not practice is altered when somethin;: new is attempted. 
According in Herman 1 1 1 >S I i. Indian t 19*2 1 . these factors can 
he divided into lour hnud s alcgoiics . 

I characteristics pertaining to the curriculum elrance Ivina 
attempted: 

2. local contextual conditions at the school district anil school 
levels: 

.V local strategies at the district and school levels used to foster 
implemeniation; and 

4. external ( to local) factors affecting. the likelihood of 
implementation. 

CHARACTERISTICS of change consist o| the 4 
important elements: need and comparability, clarity, 
complexity, quality and practicability of materials (Emerick 
& Peterson. 197N: Louis <K Rosenhlum. 1^X1). The 
C'urriculuni Development C ouncil K’DC) and P.P.. Section. 
Advisory Inspectorate. P.dueaiion Department (HD) should 
Uansmit the values of the health-related physical fitness to 
principals, teachers and parents through seminars, conferences 
and workshops. It. therefore, will arouse people’s awareness 
on physical fitness Actually the recent development of such 
curriculum unit in other countries: and the "real drop on health 
slate ot llone Kong young children have already shown the 
need and compatibility ot the chance. Specific coals and 
objectives of the new curriculum should he stipulated clearly 
in the PIT syllabus, whilst specific and concrete means of 
implemeniation should be mentioned in the guidelines o! tile 
sy Hahns. I’sers are clear vv hat they are supposed to do or how 
they arc in do it. 

I OCA l CONDITIONS concern the climate and 
individual characteristics ■ at district level, at the school levels 

45 



and at the community level. The following main factors are 
found to influence change in practice : district leadership, 
school board and community support, the role of principals, 
school climate, individual and collective emphasis on. and 
sense of efficacy about, instructional mailers, and 
unanticipated critical events thiilan. 1 99 1 ). It is advised that 
a health-related P.D. campaign can he launched in Hong Kong 
once a year as a joint scheme among the Education 
Department, Hong Kong Sports Development Hoard. Hong 
KongC'hildhealih foundation: Central Health Education Unit 
of the Medical Health Department. Hong Kong Physical 
I itness Association: l Than Council and Regional Council in 
order to amuse jvople’s attention and awareness on this matter. 
Besides. various seminars, conferences and workshops may- 
be organized for district leaders, central office staff, central 
administrators, principals, teachers and parents so as to 
disseminate the messages on health-related physical fitness. 
Moreov er, a good school climate : teacher-teacher and teacher- 
principal relationships should be created since close and 
cooperative interaction among users during attempts at change 
is the key to effective implementation (Uniter el aL 1979). 

E(X\AI . STRATEGIES refer to the planning and policy 
actions taken in relation to implementing specific curriculum 
changes. The choice’s about inservice or development 
activities, and communication information systems are the 
three core aspects of implementation strategies. Since 
implementation involves learning how to do something new. 
it follow s that opportunities for inservice education in relation 
to specific changes are critical. Therefore, the El) should 
encourage P.E. teachers to icfresh their know ledge and skills 
by attending courses and workshops related to the physical 
lit ness as organized by the institutions of Professional and 
Continuing Education. Besides, such kind of courses and 
workshops should be launched once hy ED at the annual 
summer school for PH. teachers in summer. 

Apart from Incusing on providing an explanation of 
how the sy Ikibus has changed, details of changed assessment 
pioeedurcs or exhortations of the desirability ol an officially 
sanctioned teaching approach, the in-serv ice training courses 
should also locus on implementation issues. Practice-oriented 
workshops may he run frequently to polish teacheis' practical 

skills. 
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In fact, it is noccssarv that special workshops on 
curriculum implementation strategx should be organized lor 
staff in P.H. Seciion, Advisor} Inspectorate of HI) because 
ihex actual!} need such kind of training to prov ide adequate 
and constructive advice and assistance to teachers during 
implementation process. 

Final!}. (he launch ol local and international 
conferences and seminars will be helpful in updating teachers 
knowledge anti providing chances in sharing teaching 
experience among teachers, scholars and experts. 

li is critical that the CDC and Advisor} Inspectorate 
of HO should establish a strong couummicution-inforniation 
sy steins among ail different parties related to die curriculum 
innovation because the assessment of need, active leadership, 
principal & tcaelicr-teaeher interaction, staff development all 
serve to increase the communication between administrators 
and teachers iF'ullan. T>S2). 



I:\TKRXAL FACTORS can he seen as facilitating or 
inhibiting eurrieuiimi iiuplenienlaiion. Three factors 
illustrating t his dilemma are policy change, financial or 
mutenal resources and technical assistance. It is hoped that 
the CDC max keep the poliex on the innoxution as consistent 
as the} can. External funding and finaneial resources from 
the Hong Kong Sports Development Board (SDH) and the 
Hong Kong Childhealth boimdaitou will help the schools to 
purchase and replenish sports and fitness equipment for 
adopting (he award schemes. However, the CDC should add 
Mich fitness equipment into the List of PH Standard equipment 
and provide additional funding for purchasing purpose. 

Substantial resources should be prov ided to support 
the implementation of euirieulum innovation. This support 
takes a varietv of forms which include : the provision of 
supporting agencies such as adequate regional teachers’ 
centres, the prov ision of learning resources, and of personnel 
to adx ise and assist teachers. Therefore, special funding should 
be allocated to re-equip the teachers* centres bv purchasing 
references and teaching materials such as video tapes, slides, 
films and models. 



The provision of resources should be strengthened hv 



including curriciiluin guides, statements of aims and objectives 
and lists of relevant readings and recommended textbooks. 
The CDC max invite scholars and experts to write teaching 
materials for the health-related physical illness curriculum. 

Tonus of external assistance can also be more or less 
helpful. In Hong Kong, external assistance max include the 
“expertise' from Cnixersiiies. Hong Kong Sports Institute. 
Hong Kong Sports A* Medicine and Sports Science 
Association and Hong Kong Physical Fitness Association. 
I:\perts from these parties may play the role on consultancy 
to give advice and assistance to advisory inspectors and 
teachers. 



4. Implementation Evaluation 

Implementation evaluation may assist in making 
accountability and management decisions as well as serving 
research and development functions. According to Lcilhxxood 
l TNI ), implementation evaluation max- be designed : 

to help speeifx the practices implied bv the 
innovation: identify those conditions under 
which implementation is likely to succeed, 
including problems likely to be encountered 
under those conditions and strategies 
available for their resolution; determine the 
feasibility of innovation implementation, 
including the capabilities required of the 
implementors, and whether policy changes 
are warranted in the light of unintended 
effects, and decide when the innovation had 
been sufficient!} well-implemented to 
warrant an assessment of its effects on student 
learning. Implementation evaluation 
providing inlormation about these issues 
assist with management decisions, t p.445 1 

ft is suggested that both formative and stimulative 
evaluation should be adopted during the process of 
implementation. A variety of tools including questionnaire, 
interv iow. and observation max pn» ide adequate information 
and opinions to the implementations for evaluation. Therefore, 
the CDC & Advisor} Inspectorate mav invite IT. teachers 
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and principals to opinion-sharing meetings before, during and 
after the academic year both for (he implementation of the 
health -related physical fitness curriculum. The test result on 
the award schemes should be analyzed to draw 
recommendations. 

To summarize, implementation is the most critical 
process / stage lor the curriculum innovation. There needs to 
be strong cooperation and collaboration among the adv isors 
and associations, as well as inspectors from P.E. section. 
Advisory Inspectorate, Education Department at the System 
Level; the experts ami scholars from the universities and 
institutes at the Institute Level; and the principals and P.E, 
teachers from primary schools at School Level. In practice it 
is advised that P.E. teachers may allocate at least ONE to 
TWO pcriod(s) monthly for teaching the health-related 
physical fitness to pupils. Since the duration for a period is 
only 33 to 40 minutes. P.E. teachers may emphasize either 
the theoretical or practical aspect in one lesson. They may 
follow the sequence of the suggested contents as depicted in 
the prev ions chapter. However, if P.E. teachers encounter 
difficulties in allocating P.E. lessons for the physical fitness 
unit, they may organize an extra-curricular activity in health- 
related physical fitness for pupils. In such cases, they should 
encourage pupils to participate during weekends for 
hisessiona! schools, and during weekdays (once per week) 
for whole-day schools in each term. The duration may last 
for 1 hour and 1-1/2 hours for lower primary (PI - P.3) and 
upper primary (P.4 - P.6) respectively. Then, teachers can share 
the knowledge of health-related physical fitness with pupils 
first and followed by practical work in one session. 

V. Conclusion 

The curriculum innovation in the health-related phy sical 
fitness unit has been viewed as an international issue. 
Obviously the contribution of this curriculum to the total 
development of school children have been confirmed. It is 
important throughout life to develop and maintain a functional 
capability to meet the demands of living and to promote 
optimal health (ACSM, 19X8). Therefore, physical fitness is 
recognized as a major objective in primary P.E. (Kircliner. 
1992; Pangrazi & Davor. 1992). Physical fitness should be 
considered as one crucial element tcoinmon-eore) in the 



primary P.E. syllabus in order to enhance pupils' HEALTH 
"u state of complete physical, mental and social well-being 
and of merely the absence of diseases and infirmity" (World 
Health Organization. 1947); and WELLNESS “a way of life 
which you design to enjoy the highest level of health and 
well-being possible during the years you have in this life” 
(Ardell, 1985). 

The establishment and maintenance of physical fitness 
is a legitimate and ultimate objective of physical education. 
It is clear that Hong Kong primary school children do not 
attain optimal level of physical fitness due to some inevitable 
human, curriculum, and environment factors. In order to 
increase the possibility of the successful implementation . the 
problem-solving strategy in an adaptive approach has been 
suggested to PIT teachers. It aims at reducing the severe 
limitations on the extent of participation in decision-making, 
and the range of provision of resources and linkages. 
Considerations should be cautiously made on those factors 
affecting implementation including the characteristics of 
changes, local conditions, local strategics and external factors. 
Finally, implementations evaluation should be carried out 
through the process to obtain valuable information. If the 
health-related physical fitness curriculum changes in Hong 
Kong are attempting to hav e an effect on classroom processes, 
according to Morris (1990). a coherent policy must he 
identified with regard to the three dimensions : 

Resources will have to be provided which aid 
implementation, linkages will need to be 
provided which serve to rc-cducaie teachers, 
and lastly, subordinate groups will need to 
be meaningfully involved in the decision- 
making process if they are to be committed 
to. rather than just compliant with curriculum 
changes, (p.70-7 1 ) 

li is hoped that government should take an active role 
on promoting health-related physical fitness in Hong Kong 
and should create an atmosphere in the society in attracting 
people to participate in recreational activities enthusiastically. 
Should vve emphasize a total education in primary’ education, 
children will come first, and a well-being in body, mind, spirit 
should come first too. 
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Rethinking of the Teaching of Chinese Writing in Lower Primary Forms 

In Hong Kong most primary school pupils start composing a full essay during their third grade, while first and 
second graders only write sentences and paragraphs. In 1995 one primary school introduced a new element into its 
writing curriculum. It allows its first and second graders to compose full essays, while keeping the traditional sentences 
and paragraphs training models The old and new writing models lake up half of the time allocated for the writing 
lessons each. This paper aims at analyzing the differences of the language used hy the lower primary forms pupils with 
regards to these two writing models. 
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Enhancing Teaching Through Action 
Learning: Helping Innovation in Hong Kong 



John Biggs Raymond Lam 

University of NSW University of Hong Kong 

Action learning (AL) is an increasingly commonly used strategy for inipr** ing the quality of teaching and 
learning. The focus in AL is not a particular technique or teaching aid but the process of teaching itself, where the 
teacher monitors and reflects on the ongoing process in reflect-plan-act-monitor cycles. The outcomes of the cycles 
progressively become part of the teacher's ongoing repertoire, so teaching is intended to cont inue to improve. Previous 
work suggests that AL is particularly useful in helping teachers cope with innovation. AL has been used with great 
success in the tertiary sector in Hong Kong, but it does not appear to have been used in the >cliool sector. The aim in 
the present paper is to describe some of this tertiary work, and to suggest that AL seems particularly well suited to 
addressing the problems experienced in the implementation ofTOC. 
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Introduction 

In all educational sectors in Hong Kong, there is much 
current concern about the quality of teaching and learning. In 
the university sector, the proportion of students seeking 
university level qualifications has increased from under five 
per cent of the 17-20 age group ten years ago. to nearer 20 
percent at the present time (Census & Statistics Department. 
1997). The new clientele of students is different from the 
academic elite we have been used to. and they require more 
effective teaching methods than lecturing (Biggs. 1993). The 
University Grants Committee has recognized this and in recent 
years has offered considerable support for enhanced teaching 
through the Teaching Learning Process Quality Reviews of 
its institutions, and by making large sums of money available 
specifically for the improvement of teaching: $33 million in 
the 1992-3 triclinium. $130 million in the following 
triclinium. Hong Kong can now boast a centre or unit 
responsible for enhancing the quality of teaching in every 
university in the system; in this it is further ahead than any 
Western country. 



Much of the money dedicated to the enhancement of 
teaching in particular institutions was used to fund staff- 
initiated projects, in many of which a particular product, 
frequently a software package or sortie ed lech device, was 
adapted and evaluated for use with v particular course or 
semester-length leaching unit. Product-oriented development 
of this kind i.s intended to help the teacher teach more 
effectively, hut in much the same way as before. It may 
possibly lead to better learning outcomes, probably to more 
comfortable teaching, but it does not necessarily lead one to 
reflect on the process of teaching itself. There is little question 
of the teacher rethinking their position about w hy and how 
they arc teaching, as they arc specifically required to do in 
action learning. 

In 1994. $13 million was awarded by the UGC to the 
to the Action Learning Project t ALP) . now completed, and 
$9.7 million fora second ALP for 1997-9. Action learning is 
a method of staff development that produces changes in 
teaching that result from personal reflection on the part of the 
teacher. The main aim is not to produce an end product of 
some kind, although it might, luit to become reflective about 
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one's teaching. The target is the teacher himself or herself, 
so that they become ready to change in productive ways. The 
particular changes then follow as a result of a changed 
philosophy of leaching and how one now sees change as 
necessary in one's own context. As will be discussed below, 
an externa! evaluation of the first round of the ALP was 
positive (Biggs & Lam. 1997). 

In the school sector in Hong Kong, two major recent 
innovations are the School Management Initiative (SMI), and 
Target Oriented Curriculum (TOC). SMI is concerned with 
improving home-school cooperation, and in that it was 
unsuccessful (Wong, 1995); furthermore, it is not concerned 
with teaching and learning as such. TOC is so concerned, and 
again there are very mixed messages as to the success of TOC 
(Morris et a /.. 1996). Part of the problem is that TOC requires 
teachers not only to change the way they assess students, but 
in the way they conceive the nature of assessment and its place 
in the whole teach ing/leaming process itself. In implementing 
TOC. it is not simply a matter of using progressive assessment 
and keeping records of cumulative progress. If TOC is to work 
properly, teachers need to think about teaching and assessment 
differently. For example, giving a test in the TOC framework 
is not to see who is the best child in the class, or who is to go 
into a Band I school, but to see if the child can meet the 
curriculum targets, and if so how well. Comparisons between 
children, once so central to assessment practice in Hong Kong 
schools, arc irrelevant (Biggs. 1996). 

Implementing an innovation such as TOC. then, 
requires not only that teachers learn new skills, but that they 
develop a different conception of the nature of teaching, so 
that everyday classroom tasks and routines take on a different 
significance that is appropriate to the innovation. It seems to 
he this feature of TOC that is causing the difficulties (Morris 
et aL 1996). and it is also this leature. of changing teachers' 
perspectives on teaching and learning so that they can cope 
with innovations, that action learning is particularly designed 
to effect (Elliott. 1991). 

The purpose of the present paper, then, is to describe 
action learning, and how it has worked in the Hong Kong 
tertiary context. We then address its relevance and potential 
lor helping to deal with some of the problems encountered in 



implementing TOC. 

Action learning and enhancing 
teaching 

The basics of action learning 

Action learning is proccss-oricntcd, the main process 
in question being one's own teaching, not product -oriented, 
where a teaching innovation is tried out to see if it works. If 
product-oriented research is to prov ide the fish for today's 
meal, action learning might be seen as the net that piov ides a 
continuing supply oficduealior.nl fish. 

There are several different schools of action research, 
of which action learning is one aspect (sec below), each 
emphasising a different theoretical or ideological aspect (e.g. 
Elliott. 1991; Keinmis &, McTaggart, 1988; Lcwin. 1946: 
Stenhouse, 1975). Some writers stress that action research 
must be social and collaborative. Keminis and McTaggart 
(1988). for instance, take a “critical-emancipatory” view, 
which sees action research as a process for collaborative!) 
bringing about political change. Lcwin (1946), regarded as 
ihc originator of action research, was on the other hand entirely 
pragmatic, using action research simply as a tool for improving 
practice, frequently in groups, hm not necessarily. We take 
l twin's pragmatic line here; our interest is only in the practical 
use of action learning as a means of improving teaching, and 
so we use the less formal term “action learning" (AL). rather 
than “action research”. The difference is that action research 
is a research tradition extending back 50 years or more; like 
all respectable research its results are intended for publication. 
Action learning is less formal: it is not necessarily intended 
for publication, and so does noi have to be generalisablc 
enough to contribute to the research literature (although it is 
highly desirable that it should), bin it uses »he same cycles of 
reflection, planning, implementation, and monitoring in order 
to improve the targel of the research, in this case the teaching 
of an individual teacher ( Kcmber & Kelly. 1994). 

The following arc the essential ingredients of AL: 

1 . the aim is to improve current prat tier 

2. the researchers are the participants, not outsiders brought 
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in to propose expert solutions. amJ the topic is decided by 
ihc participants. 

3. the driving conceptual process is reflection on the part of 
the participants in terms of a theory that pan ides the pivot 
for change. AI. is systematic, involving the cycle: reflect, 
plan, act, observe, reflect on the results, and soon into cycle 
two. 

4. (2) above notwithstanding, it is sometimes necessary to 
facilitate the reflective and ('titer processes necessary for 
AL by using a resource person, or "critical friend'* 
(Stenhouse. 1973). who may adopt various roles including 
adviser, theorist, critic, source of technical information, and 
so on. 

The basic nature of AL may be summed up as "reflective 
practice” (Schon. 19X3). Reflection is the observation and 
evaluation of one's own actions through a conceptual 
framework, which leads to changed decision-making. It is 
reflection that turns the novice teacher into the expert. 
"Reflection’’ is actually not a good word: literally, it means 
an accurate reproduction of a state of affairs, when actually 
we want to t Image the existing stale of affairs. We change by 
looking at what-is. and >eeing what -might -be-, a transformation 
brought about with the help of theory, Lcvvin ( 1946) put theory 
at the centre of AL with the marvellous words: "There's 
nothing so practical as a good theory”. 

Having a good theory and wisely pulling it into practice 
is how teachers may begin to cope with implementing change; 
they w ill not change if they cannot understand, and they cannot 
understand if they are theoretically barren. A theory is that 
network of assumptions, implicit or explicit, that causes the 
light to glow. The initial jolt that says "There's a problem 
here” comes about because one is reflecting on what is 
happening. 

lint what is it precisely that we want to change? That 
depends on the aim of the particulai project, hut three sets of 
targets can he distinguished: 



fable I: Targets in action learning projects 



To do with Student* 


To do with Teacher: 


To do with the Ink tifu t ion 


.q‘pfii.uliv% it' k Mining 


ic.uh>ng skill* 


idmailum. unrkkuil 


kMiniivj ouiomiL*s ■ 


.illiuntc- 


togiMiv's*)! Jet ivory 


.iiimiiii> 


por-qvcliv l’ lurMormalion 


.iss^ssuii’ni. griding. 


LiipitiL’ 'ir.ii.’i’u*' 


nilcr-o'Ik’t’i.it 4ilK 


ouirsi- Jcml'u 



One outcome, perspective transformation is vital, 
whatever the specific targets of an action learning project 
(Mc/irow. 19X1 ). That is. as the subject (and object) of 
reflective enquiry, the action researcher should undergo a 
personal change in lus or her theory of teaching, including 
one's views of the nature of ihe leaching and assessment 
processes, and of oneself as a teacher, such as strengths, 
weaknesses, areas needing improvement, and soon. Reflection 
if it is effective helps one to become consciously aware of 
one's theory of teaching, and of its relation to changed practice. 

Action learning in practice 

Action learning has been used in schools, particularly 
in the UK. for thirty odd years, beginning essentially with the 
work of Stenhouse ( 1975). Projects may be teacher-initiated, 
school -initiated, or system-initialed, w hich is useful in helping 
school managements and teachers cope with a major 
innovation. The last is particularly relevant to the problems 
of TOC here in Hong Kong. Teachers may engage in "first 
order" or teacher-based action research, and the critical friends 
and management in "second order" action research. The latter 
is action learning applied to improving project management 
rather than to improving teaching. It is concerned with what 
can be learned and generalised from the first order action 
learning in a particular project, which can inform both how 
to continue with the given project, and to add to our general 
knowledge of useful action learning strategies. 

Hlliott ( 1991 ) and MeNiff ( I9XS) give several examples 
of successful action learning projects at school level. Most 
projects are focused on staff development with individual 
teachers, hut some refer to systems based projects, for 
example, the ford Teaching Project (Klliotl. 1991 ) investigated 
the problems of implementing inquiry /discovery methods in 
both primary and secondary schools. The "official” 
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assumption at the system lesel-not unlike official assumptions 
vs ith respect to TOC- was that “all the teachers required were 
appropriate eurrieulum materials. This... prosed to he 
unrounded." ( op. eit.. p. 29). 40 teachers in 12 schools were 
insolsed. An initial and major problem ssas a second-order 
one for the researchers to consider: boss- to gel the teachers to 
reflect in the first place, to even see that there svas a problem. 
After negotiating an "ethical framework**. sshich for example 
laid doss n mles on sshat the researchers amid or could not do 
fall data confidential, observe classes only with permission, 
etc.), the researchers found a few teachers who did appear 
reads u> reflect and \s ho admitted the critical friends to their 
classrooms, flies then recorded leaching episodes, and 
interviewed teachers and students, sshich led the researchers 
to formulate hypotheses sshich they circulated amongst the 
other teachers, ssho then responded ss ith a great deal of 
interest, and were happy to discuss with tile initial reflective 
teachers. What followed thereafter is complex, hut in the end 
teachers were led to examine and compare their own theories 
of teaching, producing conceptual change through reflection. 
There ssere also some important second order outcomes 
concerning the problems of personal change. The main 
premise is: 

Once tan hen ha*in to clarify and test their pmeiiatl 
theories the new theories tend to he re pedal in eluttn*es 
in practice. The main problem is patina tetieher s to 
self-monitor (heir prai tin. Elliott (1991. p. dS i 

The parallels between Hlliotfs use of AL in the Ford 
Project and the problems in TOC' are fairly clear. In both cases, 
management at systems level thought that the introduction of 
the materials ami procedures would he sufficient for teachers 
to adapt successfully; to the innovation. Likewise, mans 
teachers in both cases were unaware that there ssas a problem, 
while there were a reflective few with whom the innovation 
was beginning to work as it should. 

before prescribing Al . as a panacea, however, one might 
ask. as one reasonably should of al! exotic remedies: What 
evidence is there that action learning might woik in Hong 
Kong'* 



Action learning in Hong Kong 

In Hong Kong, virtually the only action learning has 
been al the tertiary level, the previously mentioned UGC 
funded Action Leamin, t> Project t ALP) (Keinher, Ha. Lam. 
Lee. Ng. Van. & Yum. 1997). This project comprised a Project 
Coordinator, an Administrative Assistant, and live Associate 
Project Coordinators, who were allocated as critical friends 
to groups of projects. Proposals from 5 1 teachers from all of 
the then UGC tertiary institutions were selected for funding; 
areas such as multimedia. Hnglisli language, teaching methods 
including problem-bused learning, assessment, and so on. were 
included. 

It would he inappropriate here to describe these projects 
in detail. Our present purpose is (a) to give some assessment 
of the success of the project as a whole, and of how the 
individual the project directors saw their teaching as being 
affected by participating in AL. and (b) to outline the factors 
that seem to make for a successful project. 

At the conclusion of each project, project directors were 
invited to completed a 73-ilcni closed questionnaire, and a 
short open-ended questionnaire, on various aspects of the 
running of their project. Full details of the rationale of the 
questionnaires and their administration can be found in 
Keinher ct al. ( 1997 ). 

In response to the open-ended question: "Do sou think 
s our project ss as successful?" replies ss ere Yes: 44. Partially: 
10. No: 2. Defining “success** fell into different categories, 
student learning, improved col leg iality within the project team, 
changes in one’s own teaching, and most importantly, 
perspective transformation: 

• "aw ar.Miess of the students’ perspective on ms 
teaching*’ 

• “I’m not afraid to innovate any more" 

• ‘'more impact on the quality of learning than ans top- 
down quality initiatives I’ve encouraged!" 

The closed questionnaire addressed the question ol 
outcomes iii 1111)10 detail t fable 2: “agree" and “strongly agree" 
combined): 
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Table 2: Some view* of ALP Project Directors 

Was >our project successful? 

I.MIU:* elkvi on niv leuchmc S7C 

j: renter nnnrene^ <»l l.icMr-. .tlleain^; the ».|ii«slii> of mv le.ivlnne l O'< 
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ileepi'r lmdervtuinliiie * if ediieni ion.il renMieli in general M r i 

iia^ improved ni> research ahlnv 5** r < 

xjnihn ivoik vs ill ainimue after the end «>l ihis .icadeimc >e.ir ~2 r > 

The project led to an improv erne ill in: 



MiidemC |XTlurni.in.t: 


n\ r r 


aiuli-niC learning appnMdu's 


h\> . 


'iiiik-niC .illiluJi* 


/C< 


lea. iiiTotikifiil rvljlMflNhips 


i'i'I- 


mv leaching 


s:s 


“ihcfC fc.idving m in- di-p.iniik'Hi 


}&< 



These data are enctui raging: S7 r r thought that thei r 
involvement in the ALP would have a lasting effect on their 
teaching: Wr that they were more aware of what affected 
the quality of their teaching: K2T felt that their teaching had 
improved; ft ! r < that students* performance and their attitudes 
had improved. 

A content analysis of the items of the questionnaire used 
in the evaluation survey suggested that the items of the 
questionnaire could be grouped into a number of subsides, 
each measuring a different aspect of the project. There were 
three tv pcs of subscale: 

Detenu in i >i# factors 

1. Motivation. This subscale represented enthusiasm of the 
participating. 

2. Appropriate framework. The reflective and cyclical 
paradigm for reflective teaching was used as a framework 
for projects. This subscale assessed the appropriateness of 
the framew ork as seen by participating teachers. 

3. Process. The subscale assessed how well the project had 
been implemented: whether the project completed on 
schedule, w tether there were any changes to the plan or 
procedural hitches 

4. Teamwork . A presumably essential aspect of the action 
learning model is the teamwork between the teachers and 
the support staff that helped the teachers in collecting data 



on their teaching and in evaluating the leaching methods 
they adopted: this subscale assessed whether good 
teamwork was obtained in the particular project. 

5. Departmental support. Extent to which the project 
director's department head and colleagues supported the 
project. 

Jit term ediate outcomes 

1 . Commitment to AL. Belief that the project was successful 
and had a lasting effect on one’s teaching. ’*1 would do 
action learning in future" was a key item . 

2. Reflective thinking. Belief that one now was more reflective 
and had a better understanding of the role of research in 
teaching. 

Ultimate outcomes 

1 . Improved teaching. The teacher's perceptions that teaching 
and teacher-student relations had improved. 

2. Improved learning. The teacher’s perception that students’ 
performance, learning approaches, and attitudes had 
improved. 

Using the computer package LISREL. a causal model 

was used to examine the factors leading to what the project 

directors saw as a successful outcome (details in Biggs Sc 

Lam. IW). 

Figure 1. Path analysis: factors influencing teaching and 
learning 
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Motivation was the only factor that had a direct effect 
on improved teaching, and with a calculated total effect of 
.39 was the largest effect, direct or indirect, on improved 
reaehing. AH other effects were indirect. 'The next most 
important effect on improved leaching and improved learning* 
was appropriate framework (0.22 and 0.27 respectively). The 
path coefficients with the intermediate outcome variables. 
commitment to action learning and reflective thinking however 
suggest that seeing AL as an appropriate framework is not 
enough: one needs (a) to be committed to it. e.g. sufficiently 
so to use it again in the future, and ( b) to use it as a framework 
for reflective thinking about teaching. 

The three process factors - process* teamwork and 
departmental support - had less effect on the outcomes of the 
project. Departmental support had no significant effect on 
the success ol the project, which suggests that if the project 
director was committed, had a good team, and things ran well, 
departmental head and colleagues were irrelevant, and 
institutional lack of support did not prevent a good outcome. 

The causal model provided a satisfactory description 
of the data in that MV* of the variation in improved teaching 
and 30' * of the variation in improved learning were accounted 
for. Most of the effects could he explained by initial 
motivation, by commitment to the tiamevvork of AL. and by 
reflective thinking. 

These data tell us that motivation to cam out an 
effective project and. independently oi that, the effective use 
of the AL framework will bring about the desired outcomes. 
The corollary to that of course is that not all the teachers who 
were involved in AL projects were successful in engaging in 
reflective practice and thereby a changed perspective on their 
leaching. A further analysis and interviews with a sample of 
project directors confirmed that a proportion who thought their 
projects were successful were making this judgment from the 
point of view of their original intentions, not necessarily from 
that of the AL framework. In other words, their project., were 
successful in that a successful product, commonly a software 
development, was used to make the current leaching more 
effective, rather than to bring about changes in the teaching 
process itsell (Biggs & Lam. 1997). Others were partially 
successlut in changing their outlook on leaching, others again 



very successful, the latter group comprising perhaps one third 
of all participants. 

That result, whereby over one half of participating 
teachers were at least beginning to engage the process of 
critical reflection on their teaching and on their assumptions 
about what constitutes good teaching, is impressive, and 
should lay to rest doubts • bout the effectiveness of AL in the 
Hong Kong context. The next point, then, is to look in more 
detail at the relevance of AL to the more successful 
implementation of TOC. 

Applying action learning in the 
Hong Kong school sector: 

The problem of TOC 

The above analysis shows that the action learning 
concept is alive and well in Hong Kong. However, it has not 
been applied to any great extent at ail, to our knov ledge, in 
the school sector. This is perhaps surprising, because the major 
teacher education institution, the Hong Kong Institute of 
Education, lists "reflective teaching** a* one of the main 
attributes to be achieved by its diplomates and graduates. 
Teachers who are genuinely reflective practitioners should 
be continuing action researchers in their own classrooms. 
Although Pang ( 1991 ) and Richards and Lockhart ( 1994) 
examined the use of AL in Hong Kong schools, their 
discussion was mainly concerned with using AL to train 
students to learn the skills of the teaching profession, mu with 
AL as a method of improving the quality of teaching of 
practising teachers: At all events, given the mission statement 
of the HKIEd on reflective practice, we might begin to see 
the primary sector particularly responding more reflectively 
in future. 

This i . as well, for one of the current problems in the 
implementation of TOC is that teachers may be going through 
the motions of following TOC\ but have no real understanding 
of the principles cJrising TOC. a classic case where reflective 
practice is needed. In a recent interview, an evaluator of 7 < ' 
commented: 

One of the problems with I OC is that it is very much 
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promoting a style of (caching and learning that has its 
roots in the West. This is a mistake. We came across 
many examples of very impressive leaching using 
whole class and teacher-cemred approach. The 
assumption lhal you have to nunc a\\a> from that is a 
bit simplistic TOC should be talking about a gicatcr 
v urielv of teaching, not demonising what is going on 
now. 

P. Morris. TOC evaluator, quoted in St •nth China 
Monmii > fVwr. lb’ 1 November. 1 9% 

This js not or.lv a cross-cultural point. Simply, teachers 
have taken on the innovation unreflect ively. with little thought 
apparent ly given to how the />rm< //>/( v of TtK' may be adapted 
to the existing context. This is no pariiailar criticism o? them, 
as it seems that TOC was imposed just as unreflectively. 
Ungers crossed, without any of the trials, monitoring, and 
reflection that first order action learning would have required, 
and without adequate stall development. TOC was introduced 
m Primary 1 in PW5 in 7b schools, and to Nil* * of ihe schools 
in the Territory within two years: 

The hducation Department has been pushing this 
curriculum too fast. It has not given us enough time. 
That is why many :c:tchei's attending the TOC' courses 
are at a loss and don't kmwv vvliat to do. We need 
intensive courses of at least two years, not three days 
long Puig-keimg. English teacher, quoted in Soutii 
China \fanwn* Post. lb November. I l )% 

And hopefully those intensive courses would involve 
A!.. The problem is that teachers are not only required to 
adopt different procedures m assessing and recording the 
assessment results ot students, they have to think in a different 
way about the purposes of assessment, and ol the newly 
established close link between curriculum targets and 
assessment priKcdiires, a link that is not explicit in the familiar 
norm-referenced assessment procedures prev luu.xly used and 
currently still believed in by the majority of teach J rs. For 
example, when TOC is established diroughout all primary 
years. as is intended, there will be no need fr r special 
secondary procedures tm allocating students to dilfcteni bands 
o| secondary school. hi fact, the whole handing stiueime will 
become icdundatii < Higgs. DT)b). because you cannot 



reasonably liave a "vertically" structured pcifonriance stream 
(TOO operating simultaneously with a ’'horizontally ** 
structured stream t handing). Vet TOC was implemented 
without addressing any of these question. 

Nevertheless, there are a lew schools in which TOC is working 
well (e.g. Si. Stephen's Girls’ Primary. SC' MP. lf> November. 
PJSJ(i). It would seem that we have a situation here that closely 
parallels Elliott's Ford Project i |0 C )I: see above), with an 
excellent opportunity to initiate action learning projects 
involv ing these successful teachers, in much the same w ay as 
did Elliott. Close observation of these teachers, their 
reflections, and those ol informed critical friends, could 
provide the means ol constructing a locally viable and 
consensual working or grounded theory of TOC. that could 
then become both die stimulus and the eventually the 
framework of reflection lor other teachers. 

The outcomes of such a project could he immensely 
rich. In the first place, ui the first order level of action research, 
it woulJ prov ide the theory needed for making TOC work in 
Hong Kong, under local conditions, and using local beliefs 
and practices about leaching. This is not to say there would 
not be conceptual change on die part ot local teachers; there 
would he. hopefully, but in a negotiated and bottom -up way. 
This framework would he the template through which teachers 
could view and reflect upon their own individual practices. 
Secondly, those conducting the research could, as did Elliott, 
carry out second-order action research that would provide 
some insight into the conditions under which implementing 
innovations, and TOC m particular, works in Hong Kong. 

Conclusions 

In ilii- paper, we have described action learning, one 
strategy for enhancing teaching through reflective practice. It 
has been applied at primary and secondary school level in 
other L'unitues. with particular benefit for helping teachers 
cope with innovations. T(X' is a very promising and important 
strategy lor improving teaching and learning at school level, 
but its extremely tapul. and it must be said unrefleclive, 
implementation m Hong Kong has created many problems 
for teachers m putting n to effective use. In particular. TOC 
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embodies a different theory of teaching and assessment than 
that underlying traditional practice, and ii is unlikely that it 
will be used wisely and effectively until teachers full) 
understand the thinking behind il as much as what they need 
to do that is different from the old days. 

We have given an example of the application of action 
learning in the Hong Kong tertian sector. This example is 
meant to show (a) that AL is a v iable strategy here, and < b ) 
what some of the important conditions of use are. k seems 
that in AL we have a strategy that is particularly well suited 
to addressing the problems of implementing TOC that have 
already been identified te.g. Morris ct uL, 1996). More 
generally. Education Commission Report No. 7 (Education 
Commission. 1 9%) called fora icform of schools to improve 
their teaching quality TOC is pan of this reform. However, it 
is important to stress that improvement to teaching quality 
depends on iciidtcrs. not on procedures or even paradigms. 
Action learning provides a framework and a method of 
allowing teachers to reflect on their teaching so that they 
become more flexible and adaptive in their teaching, so that 
thev can cope not only with TOC. but with other demands on 
their professionalism that the future will undoubtedly bring. 

Note 

The writers are indebted to the Director of the Action Learning 
Project. Dr Dav id Kember. and his team for collecting the 
data that was used in the path analysis. 
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Computer Simulation Programs for the Hong Kong 
School Physics Curriculum: An Attempt to Provide An 
Exploratory, Collaborative and Student-centred 
Learning Environment 

P.K. Tao 

The University of Hong Kong 



This paper reports an initiative to develop computer simulation programs for the Secondary 4-'5 physics 
curriculum in Hong Kong. It first discusses the advantages of using computer simulations in the teaching and learning 
of science (and physics) and considers, in particular, the exploratory, collaborative and student-centred learning 
environment that computer simulations support. It then describe two of the programs developed to illustrate how they 
support such a learning environment. 
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Introduction 

Computer-assisted learning (CAL) programs have 
much to offer to the teaching and learning of science, 
mathematics and other school subjects (Tamir. 1985). 
However, their use in Hong Kong schools lias been limited to 
Computer Studies anti Computer Literacy courses, with 
minimal use in other subjects. Prior to 1993. government and 
aided secondary schools offering computer courses had to 
make do with very limited and outdated equipment: a mere 
1 1 sets of microcomputers per school, with about two-thirds 
of schools using Apple lies and BBCs and one-third using 
XT s or 286s of IBM-compatihles. With such limited resources, 
it was perhaps understandable that the use of the computers 
hail to be restricted to the computer courses. 

In 1991. it was widely known that the education 
Department would upgrade the computers in all government 



and aided schools in stages, hut the lime frame was uncertain 
and depended on the availability of funds. With impending 
improvement in computer equipment in schools, I considered 
it opportune to introduce CAL programs to schools. With the 
support of a publisher. I collaborated with two physics teachers 
on a project to develop CAL programs for the Secondary 4/5 
physics curriculum. Several teachers were also recruited to 
trial the programs in their schools. Support was not sought 
from the government since there was (and still is) no official 
policy to develop and promote CAL across (he curriculum. 
This initiative is the first of its kind in Hong Kong that eaters 
for a non -computer subject. 

The upgrading of computer equipment in schools 
materialized in late 1993 (Education Department, 1994). Over 
400 government and aided secondary schools not only had 
their computers upgraded to 486 PCs. but they were provided 
with twice as many computers, i.e. 22 sets. In addition, schools 
were given a host of accessories including laser printer, colour 
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inkjet printer, table-top scanner. CD-ROM drive with sound 
card, colour LCD projection panel, etc. Such a boost of 
computer equipment in schools, w hich far exceeds the 
government's original plan and schools' expectation, makes 
it possible for non-computer courses to gain access to 
computers more easily. U also shows that the initiative to 
develop the physics simulation programs was timely and a 
foresight. 

Two packs of programs were subsequently published 
ami distributed free of charge to nearly all secondary schools 
( Tao. T se & Yu, 1 993a ). The tw o packs consist of a total of 1 3 
simulation programs and cover a w ide range of topics in the 
physics curriculum (Table 1 ). The aim is to provide a leaching/ 
learning resource that can be used regularly, in the hope that 
CAL will become a common feature in physics teaching. 
Details of the development, dissemination and implementation 
of the programs have already been reported (Tao. Tsc & Yu. 
1993b). This article focuses on the use of simulation programs 
as an aid in the teaching and learning of science (and physics). 
In particular, it discusses the exploratory, collaborative and 
student-centred learning environment that computer 
simulations support, by drawing on the literature and some 
previous studies. Features of such a learning environment have 
guided and informed the development of the programs. Y he 
article ends with describing some of the programs to illustrate 
how they have been designed to support the learning 
en\ iron mem. 



Table 1 Physics At Work CAL Programs 



Pack 1 t for Secondary 4) 


Pack 2 ( for Secondary 5 ) 


1 . Minor image 


9. Transverse waves 


2, Curved minors 


10. Longitudinal waves 


3. Lenses 


l L Harmonics 


4. Kinetic theory 


12. Llcciric circuits 


5. Gas law s 


13. Cathode ray oscilloscope 


h. Motion graphs 


14. Alpha scattering 


7. Force and motion 


15. Radioactive decay 


X. Collision^ 





Computer-assisted learning (CAL) 
programs 

j 

CAL programs are a computer-based teaching and 
learning resource designed to assist students in their learning 
tasks. They are an important resource since the computer, with 
its graphics and processing capabilities, can offer interesting 
and unique learning experiences that other media cannot 
provide. 

Broadly speaking, there are four different ty pes of CAL 
programs: drill and practice {tutorials), simulations, modelling 
and tools. An excellent description of the different types of 
programs can be found in Wellington { 1985 ). Of the four ty pes, 
drill and practice has many limitations and is not particularly 
useful in science education (Summers. 19S7). Tools refer to 
the labour-sav ing programs that help students do calculations, 
analyse results, plot graphs, etc. Manx spreadsheet programs 
can he used for such purposes (Goodie I low. 1990). 

Simulations and modelling, then, are the types that offer 
new. exciting learning possibilities and have been the major 
growth areas, especially in science education, in recent years 
(Cox. 1992). Simulations are based on a model of a situation 
to he explored by students. The model is created by the 
designer/programmer based on ihe underlying scientific 
theory. Simulations used in science education may be of an 
experiment, a phenomenon or a process. They simulate 
situations that would otherwise he very difficult or impossible 
to explore in the classroom or laboratory. 

In a simulation, students can vary the conditions and 
variables of the situation but cannot change the underlying 
model created by the dcsigner/progrnnimer. Modelling, 
however, is more open and allow students to create, use and 
test theii own models. As such, it has great educational value. 
The Dynamic Modelling System (Ogborn 1984) and Stella 
(Steed 1992) are two of the better known modelling systems 
that have been developed in recent years. In addition, 
spreadsheet programs can also be used for modelling (Llliott 
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1988). However, modelling generally places great demands 
on students and only those who already have some 
understanding of the concepts cun readily master it. Modelling 
has not been use in the CAL development. Two factors 
influenced the decision: the programs need toea'er for students 
of a wide range of abilities and they need to be seen as directly 
related to the ph> sics curriculum. 

Computer simulations as a learning 
aid 

As a teaehing/learning aid. simulation programs ean have 
mam advantages: 

• They provide individualised, self-paced learning with 
immediate feedback on learner's actions. 

• Compared with laboratory, work, they save time and money 
(particularly if the experiment has to be repeated under 
different conditions >. require less effort to set up and reduce 
the demand on students by providing automatic measuring 
facilities and instant feedback. However, it should be noted 
that simulations cannot replace laboratory experience: 
rather they should be used to supplement and extend 
laboratory work. 

• They ean simulate invisible nr theoretical processes and 
provide pictorial dynamic representation of abstract models 
te.g. kinetic theory of gases). 

• They ean simulate dangerous experiments and catastrophes 
(e.g. the melt -down of nuclear power reactor) and situations 
which would otherwise be verv difficult or impossible to 
explore. 

However, it is argued that by far the most important 
advantage is that simulations ean support an exploratory, 
collaborative and student-centred learning env ironmeni. These 
advantages aic discussed below together with some of the 
associated issues. 

Exploratory learning 

Pa pert ( 1980) vv (1 s one of the first to promote 
exploratory learning using the microcomputer and to live the 



term ‘microw orlds* as computer representations of domains 
of know ledge. Using LOGO turtle graphics, he describes how 
children can experience, manipulate and explore the 
behaviours of i he Newtonian world. In this way. young 
children ean acquire an understanding of Newton's laws of 
motion without having to go into the laws* formalism. To 
Papcrt. mieroworlds are “incubators for powerful ideas'* 
because they provide a “discovery rich” learning environment 
for children. Bliss and Ogborn ( 1989) concur that mieroworlds 
provide “a well-defined and yet open-ended environment in 
which children can experiment with and investigate rules and 
relationships.*' Papon's work has been replicated and extended 
by others in the 1980s but all such studies were based on the 
LOGO language and programming (e.g.. diSessa. 1982: Bma. 
1987; White & Horwit/., 1988). During the same period of 
time, simulations have become a prevalent lvpe of CAL 
programs in science education, yet it seems that their potential 
for exploratory learning has mu been specifically discussed 
and explored. 

What does exploratory learning entail? In exploring a 
microworld. students interact with the underlying model by 
freely changing the parameters and variables of the model 
and visualizing immediately the consequences of such 
manipulations. In this way. students ean 

• interpret and relied on the model and relate it to reality 

• investigate how the variables in the model are interrelated 

• formulate hypotheses about the model and test them in the 
microworld 

To facilitate students' exploration of the microworld. 
prodict-observc •explain (POP) tasks (White & Gunstone. 
1992) can be set. A POL task presents a situation to students 
and require them to 

• make a prediction about the situation w hen certain conditions 
are changed 

• give reasons for the prediction 

• run the simulation program to lest the prediction 

• reconcile any discrepancy between students' prediction and 
the result presented hy the microworld 

In (.airy ing out a POL task, students* predictions often 
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differ from the observation in the miemworld. This forces' 
them to re-evaluate (heir understanding, make further 
predictions and test them again on the program. This is a 
powerful process that enhances students' understanding of 
the concepts and principles under study. Many successful uses 
of POE tasks have been reported, but most of them are based 
on experiments or practical activities and very few use 
computer programs. 

de Jong and Njoo (1992) also contend that computer 
simulations are well suited for exploratory learning. By- 
observing students working with computer simulations and 
analysing their think-aloud protocols they develop an 
inventory' of exploratory learning process. The main categories 
of the inventory include the transformative processes of 
analysis, hypothesis generation, testing and evaluation and 
the regulative processes of planning, verifying and monitoring. 
It is argued that the transformative processes in the inventory 
demand cognitive skills of the students whereas the regulative 
processes demand meiacognitive skills. Metaeognitive skills 
are involved in exploratory learning since students have to 
regulate and control their actions and knowledge in order to 
construct new knowledge (Teodoro, 1991). 

The feedback prov ided by the miemworld docs not give 
the Tight answer' - it gives information which helps students 
to get close to the answer without telling them how. The 
feedback forces students to reason about the relationships 
involved and to explore further. Luurillu ( 1988) calls this 
intrinsic feedback as opposed to the extrinsic feedback 
commonly found in drill and practice programs which gives 
the Tight answer*. 

Collaborative learning 

Computer programs offer individualised learning. 
However, increasingly it is recogn; ;ed that there is more to 
be gained from students working collahoralivcly in small 
groups ai the computer. Support for collaborative learning 
can he drawn theoretically from the Piagetian and the 
Vygotskian perspectives. According to the Piagetian position, 
when students with different or inadequate views interact with 
each other disequilibration is activated. In the course ol' 



interaction, their views are made explicit and are mutually 
challenged and this results in their joint construction of new 
ideas. The Vygotskian position view's learning as a social 
phenomenon in which dialogue plays a central role (Draper 
and Anderson, 199 1 ). In this perspective, learning is concerned 
with shared meaning in a social context and is facilitated by 
‘scaffolding* and ‘apprenticeship’ by a more expert peer 
(Hennessy. 1993). 

There is a sizable body of research on computer- 
supported collaborative learning. For example. Howe et al. 
(1991 ) found that learning in mechanics was facilitated hy 
computer-based tasks which encouraged joint decision by 
students in a group. Blaye et al. ( 1990) found that children 
working in pairs on a game-like task performed better in 
subsequent individual tasks than children who previously 
worked individually. Light et al. (1987) obtained similar 
results when they constrained children to collaborate by a 
‘dual-key entry-' requirement (both children in the dyad had 
to key in their responses separately before the program 
provided feebaek). Goldman (1992) analysed students' 
conversation while they worked in small groups on a 
simulation program in geometric optics. She identified many 
collaborative sequences of conceptual learning conversation 
between students. Roschelle ( 1992) conducted a case study 
of two students working collahorativelv on a computer 
simulation. He found that the conversational interaction had 
prov ided students w ith a means to “construct increasingly 
sophisticated approximations to scientific concepts 
collaborate ely, through gradual refinement of ambiguous, 
figurative, partial meanings'* (p.237). 

Student-centred learning 

Another advantage of computer programs is that they 
provide students with a Icamcr-eentrcd environment. Working 
at their ovv n pace, students can set their ow n goals. c> raiment 
w ith their own ideas, explore alternative solutions to problems, 
etc. From classroom observations of many different settings. 
Chntterton ( 1988) found that computer-based lessons differed 
from the conventional lessons in that they put students in 
control of the knowledge base. He observed that in such 
lessons students 
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• became more independent in their approach and more willing 
to explore alternative solutions to problems; 

• were less reticent about discussing their own views and far 
more open in their approach in interpreting the information 
generated. 

Citing three New Zealand examples in the use of 
computers in primary schools. Lai ( 1993) contends that it is 
not the technology itself but rather the learner-centred 
approach to the use of computers that contributes to learning. 

Laurillard (1988) distinguishes between three aspects 
of student control over learning: ( 1 ) learning strategics, (2) 
manipulation of learning content and (3) description of 
content. Different types of CAL programs give different 
degree of control to students. Tutorial programs allow students 
to control their learning strategies, i.e. they can decide on the 
sequencing of content and learning activities. Simulation 
allows students to manipulate the learning contents by 
formulating hypotheses and testing them with ‘experiments* 
in the microworld. Modelling program gives students control 
over the description of content by turning them into program 
authors. Laurillard has provided an interesting analysis of the 
different tv pcs of CAL programs in terms of student control 
over learning. Of the different types, simulation and modelling 
provide students with a high level of conliol over their 
learning. 

While there are many ways to organise student-centred 
learning in the normal classroom setting, computer programs 
tend themselves naturally, and perhaps hotter, to such a 
learning cm ironment. 

Program design features 

The programs developed have been informed hy ideas 
and findings in the literature on exploratory, collaborative and 
student-centred learning. These have been manifested in the 
following design features of the programs: 

I . The programs are written in C++ and make use of a pseudo- 
windows cn\ ironment with point-and-click pull-down 
menus. The menus provide the full range of options lor 



changing the conditions and variables. The programs are 
run by operating the mouse and no keyboard presses are 
required. Simple help messages are also available whenever 
necessary. As such, the pr< irams allows students to freely 
explore the underlying models. 

2. The programs all adopt a similar interlace which has been 
designed based on the Direct Manipulation (DM) approach 
(Schneiderman, 1983). A DM interface allows for the 
creation and manipulation of on-screcn objects which may 
be referred to as both concrete and abstract. The objects 
arc concrete because they respond to the user's mouse and 
keyboard actions, but they arc also abstract in the sense 
that they can represent physical constructs such as light 
rays, force, velocity, etc. The advantage of the DM interface 
i> that the microvvorld's representation can become so 
realistic and intuitive that students develop a feeling of 
directly operating in the simulated worid. 

3. The programs are accompanied by a set of worksheets and 
teacher's notes which form an integral pail of the package. 
The worksheets guide students through the program in a 
structured way and provide them with POE tasks to work 
on. They require students, working in small groups, to 
discuss the tasks and jointly make predictions before 
running the programs to test their prediction. The 
worksheets are to be completed by the group and not by 
individual students. The teacher's notes provide guidance 
on the use of the programs and suggest ways and means to 
organise students' learning, arranging students to work in 
pairs or small groups, encouraging discussion among 
students, requiring students to make joint predic ./ons. etc. 
Admittedly, the collaborative mode of learning has not been 
incorporated in the simulation design since there appears 
to be no easy and satisfactory approach for doing this. 
Rather, it is corporatcd in the design of the worksheets 
accompanying the programs and in the classroom 
organization (arranging students to work in pairs). 

Sample programs 

To illustrate some of the points made earlier, two of the 

programs are briefly described below. 
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Force and motion. This program aims id facilitate 
students* understanding of the effect of force on motion. On 
hooting up. it shows a remote-control model ear on a level 
track, a control panel, an information window displaying the 
values of force, speed, distance and lime, and a (blank) 
distance-time graph (Figure I ). The interface design uses the 
metaphor of a remote-control ear and turns the construct of 
force into manipulable buttons on the control panel. Initially, 
the model ear may he set to he stationary or move along the 
track with a constant speed. By clicking on an appropriate 
button (arrow ) on the control panel, a force may be applied to 
the model carat any time, for am duration, in the forward or 
backward direction. Subsequently, the model ear moves along 
the track in accordance to the force applied and a distance- 
time graph is plotted, ’real-time'. On completing the motion, 
a speed-time graph is displayed alongside the distance-time 
graph. 

The program allows students to freely explore* the 
Newtonian world of motion. Many POR tasks can be set to 
test students' intuitive ideas about force and motion. For 
example, students can be asked to predict what would happen 
if a forward force is applied to the model ear initially at rest 
or mm ing w ilh a constant speed; if a backward force is applied 
to the moving car: etc. Students* intuitive ideas arc usually 
based on the Aristotelian rather than the Newtonian v ievv 
(Ciunstone & Watts. 19X5). The discrepancy between their 
predictions and the result'* presented in the microworld force 
students to re-assess their ideas. Hopefully, this will bring 
about conceptual change. 

Cathode ray oscilloscope . This program aims to show 
the workings of a cathode-ray oscilloscope (C'RO). On booting 
up. it shows a schematic diagram of a cathode-ray tube (Figure 
2). Different voltages can be applied across the N- and Y- 
p laics and the electron beam will be deflected accordingly to 
trace a waveform on the screen. For the X -plates, students 
can apply a time base w ilh different sweep times, d.c. voltages 
or ‘off*; for the Y-plales. students can choose a.c. voltages 
(different magnitudes and frequencies), d.c. voltages, or ‘off. 
The variations of the voltages are shown by lime-vary ing (X- 
t and Y-l) graphs us well as the movement of the pointers on 
two analogue voltmeters. I he orientation of the CKO can he 
changed to two other positions to show different perspectives 
ol the view. 



Students can acquire a good understanding of the tracing 
of waveforms on the CRO by (i) applying only a lime base to 
the X-plates to observe the horizontal ‘sweep* of the electron 
beam, (ii ) applying only an a.c. to the Y-plates to show the 
vertical oscillation of the electron beam, and then (iii) 
combining the horizontal sweep with the vertical oscillation 
to show the tracing of the waveform on the screen. FOR tasks 
can be set to require students to predict the resultant waveform 
on the screen for different voltages being applied across the 
X- and Y-plales. 

As can be seen, these and other programs in the two 
packs support exploratory and collaborative learning and give 
students a large degree of freedom to control their learning. 
Students can freely change the conditions and variables of 
the situation understudy andean follow whatever sequence 
they prefer in going through the program. 

Concluding remarks 

The CAL development is the first attempt of its kind in 
Hong Kong. The design of the programs has been based on 
ideas from the literature and findings from earlier, similar 
devolopment/studies. Arguably, some of the claims in the 
literature, discussed earlier, in regard to the efficacy of 
computer simulations are not unequivocal. Research is 
currently canied out to systematically test such claims us well 
as to monitor the use oi C'AL programs in the teaching of 
physics in Hong Kong schools. 

Although the computer equipment in schools has been 
considerably upgraded in 1993/94 from the previous 
provision, the 22 sets of PCs remains a scarce resource for 
the M) plus classes in the school. Teachers who wish to use 
CAL in their teaching have to compete with others lor access 
to the computer laboratory, for the few periods not taken up 
by Computer Studies and Computer Literacy. They have to 
go out of their way to make special arrangement for it and 
this is often a very frustrating exercise. There is an urgent 
need to further upgrade the computer equipment in schools 
and the adoption of a ‘computer across the curriculum* policy 
by the Lducatjon Department. Unless and until this is 
actualized, the use ol CAL in the teaching of physics (and 
other subjects) will only he limited to the few enthusiastic 
teachers. 
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Role of Peer Support Scheme in Developing Teacher Reflection: A Case Study 

This paper firsi examined the importance of models of teacher reflection in teacher education programme and 
outlined the three dimensions of a reflection model, namely levels of professionalism, scopes of reflection and levels 
of integration. Then the paper reported a study on the elTeeineness of a peer support scheme in a Kindergarten teacher 
education programme and in particular its claim to promote teacher reflection. It was found that the scheme had 
encouraged informal and non threatening professional conversations among teachers with a strong emphasis on 
collegiality. But the role of peers in providing higher level of professional input was restrictive. It was suggested that 
professional knowledge from lecturers in education in the Institute of Education should complement this aspect of 
teacher development work in peer support scheme. 
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A Case Study on the Running Fashion of Wanli International School 

Some markel economic regions have been formed in the Mainland of China since I9‘)0. There is a special 
need lor schools to change its traditional running fashion in facing challenges arising from the market economic 
development in the area. The purpose of this report is through an ethnographic case study, to explore the interactive 
relationship of education to the various socio-economic developments in the above districts, and analyze its implications 
for school-running by the local people both theoretically and practically 
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Chinese. Please also enclose 3 self-addressed envelopes with enough stamps. 

3. Paper should be 4000-6000 words in length and should include an abstract of no more than 1 50 words. T hose written in English should 
also include a Chinese version of the abstract together with a Chinese title. Tables and illustrations are counted as word-equivalents (as 
a general guide, a S cm xl6 cm table i* counted as 400 words). 

4. Submissions should be presented in accordance with A PA style. Please consult The Publication Manual of the American Psychological 
Association ( I0S3 IW4). 

5. Ml tables and illustrations should he camera-ready 

6. Papers previously published or under consideration for publication elsewhere will not be accepted. 

7. All submissions will be reviewed anonymously. Authors are advised to include not more than two of their own publications in the 
reference section of the manuscript. 

S Contributors will be contacted if substantial rev ision is recommended. 

0. The Journal reserves the copyright of all published papers. 

10. The v iews expressed in the publication arc those of the authors and do not necessarily reflect the position of the Journal. 
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